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Foreword 



Infants and young children are among America s most vulnerable citizens; they 
are utterly dependent on their families and communities for the resources required to 
live and grow into healthy and productive adults. Health care for young children must 
be viewed as an invc *^nrient with potential payoffs that will extend throughout their 
lifetimes. Like all investments, those made for children's health care should be chan- 
neled into directions that can most efficiently improve children's health. 

OTA was asked by the House Energy and Commerce Committee and its Subcom- 
mittee on Healtti and the Environment and the Senate Labor and Human Resources 
Committee to examine the effectiveness and costs of selected strategies for promoting 
and maintaining the health of children and to identify strategies whose implementation 
could substantially improve children's health or lower health care costs. The Commit- 
tees also wanted to kiiow why the infant mortality rate in the United States does not 
appear to be declining as fast as it has in the past and whether children have access 
to the care they need. The Senate Finance Committee asked OTA to examine the /i- 
dence on the effectiveness and costs of ambulatory tocodynamometry, a new prenatal 
care technology for monitoring pregnant women at high risk of premature labor. 

This OTA assessment addresses all of those issues. Two related reports have al- 
ready been issued as part of this study. An OTA technical memorandum, Technology- 
Dependent Children: Hospital v. Home Care, WdS released in May 1987 in response 
to specific questions about this group of children with special health care needs. OTA 
also prepared a case study. Neonatal Intensive Care for Low Birthweight Infants: Costs 
and Effectiveness, in December 1987 that examines the most recent data on this costly 
but life-saving treatment for low birthweight newb ms. 

This assessment was ably assisted by an advisory panel, chaired by Harvey Fine- 
berg, Dean of the Harvard School of Public Health. In addition, many individuals from 
academia, the Federal Government, the private sector, and the public provided infor- 
mation and reviewed a draft of the assessment. The final responsibility for the content 
of the assessment rests with OTA. Key staff involved in the analysis and writing were 
Judith Wagner, David Alberts, Marvin Feuerberg, Elicia Herz, Kerry Kemp, Julia Os- 
trowsky, and Elaine Power. 
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INI i^ODUCTION 



A nation's future lies witn its children. Thus, 
the health of children is a matter of fundamental 
importance to al! societies. In highly industrial- 
ized countries 'ike the United States, the vast 
majority of children are healthy/ but preventing 
disease and reducing injuries among the young 
holds promise for even further improvements in 
their well-being. 

Substantial improvements in children's health 
have been registered in the United States within 
the recent past. The U.S. infant mortality rate, 
for example, declined from 14.1 per 1,000 live 
births in 1977 to 10.8 in 1984, and the mortality 
rate of children between 1 and 14 y^^ars declined 
from 42.3 per 1,000 in 1977 to 34.1 per 1,000 in 
1984. 

Without dismissing the importance of such 
gains, one can cite at least three compelling rea- 
sons for an assessment of strategies for further im- 
proving American children's health. First, the evi- 
dence suggests that the United States is not doing 
as well as it could in preventing health problems 
in children, despite the improvements to date. Sec- 
ond, prevention or treatment of health care prob- 
lems in early childhoov^ can benefit a child for a 
lifetime, and, conversely, failure to prevent such 
problems can be costly to the child, the child's 
family, and the Nation. Finally, the burdens of 
illness, disability, and death are not borne evenly. 
Some American children are at particularly high 
risk for poor health, and m^ny of them have only 
limited acces^ to medical services. 

The high cost of poor health in infants and chil- 
dren suggests that ^ome preventive strategies,^ 
even those approaches that are initially expensive. 




Photo credit March of Dimes Birth Defects Foundation 

Preventjon or treatment of heaPh care problems in 
infancy or early childhood creates a lifetime of benefits 
for the child, the child's family, and soc»ety. 



may have payoffs in improved health, lower med- 
ical care costs,, or both, that make them well 
worth their expense. The principal objective of 
this OTA assessment was to identify preventive 
strategies with high payoffs in relation to their ini- 
1 costs. 



'As used >n I his assessment, health refers lo physical, not enno- 
tiona' or mental health As nnany as 12 to 15 percent of the Na- 
tion s children may sutler from nnental or tmotional problems For 
a diKussion oi issues involving children s mental health, see OTA s 
background papei Children s Mentti} Health. Problemb and 5erv 
ices (663) 

-A preventive strategy is any action taken by individuals, proies- 
Sionals, cr governnnents l^" alter the environment, change the be- 



havior ol a child or the family, or provide effective health care with 
the inteniion of preventing disease or injury (364) A strategy in- 
cludes not only specific preventive technologies (e g , vaccines or 
childproof safely caps for nnedicines) but also the means of financ- 
i.ng, organizing, and delivering such technologies (e g , mandatory 
school immunization programs) 
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STUDY BOUNDARIES 

Given the wide range of potential issues in chil- 
dren's health, boundaries were needed for OTA s 
study. OTA focused on preventive strategies 
applicable to preadolescent children, because the 
major health problems of adolescence have their 
origins in emotional and behavioral problems 
rather than in problems of physical health. 

Furthermore, the assessment focused largely on 
strategies involving personal health care services, 
not on strategies involving, for example, the 
educational sector or the larger environment in 
which children are raised. Some authorities claim 
that American children's health problems can be 
effectively addressed only in the context of a com- 
prehensive national strategy that considers the im- 
plications of changes in the structure of the Amer- 
ican family, the increasing percentage of mothers 
who work outside the home, and the increasing 
percentage of children in poverty (248,396,639). 
Although a good case can be made for a compre- 
hensive national strategy on children, and some 
elements of such a strategy are already in place, 
there .s still good reason to search for more limited 
actions that can be implemented and that can ben- 
efit children today. 

This assessment of preventive strategies placed 
heavy emphasis on the importance of reducing the 



U.S. infant mortality rate, which is almost dou- 
ble the rate in Japan and higher than the rates in 
15 other developed countries (733). One of the 
primary causes of infant mortality is low birth- 
weight (under 2,500 grams or 5 lbs. 8 oz.). Two 
personal health care strategies for preventing low 
birthweight are examined in this assessment: 

♦ providing better access to family planning 
services for high-risk women, particularly 
adolescents;, and 

♦ improving prenatal care for pregnant women 
at high risk of giving birth to low birthweight 
babies. 

OTA also focused on four other health prob- 
lems of young children: 

♦ congenital disorders detectable by newborn 
screening techniques; 

♦ diseases and conditions preventable through 
well-child care; 

♦ accidental injuries;, and 

♦ maltreatment (child abuse and neglect). 

Each of these health problems accounts for a sub- 
stantial burden of illness,, disability, and death in 
U.S. children. Table 1-1 summarizes some perti- 
nent facts about each area chosen for study. 



TRENDS IN U.S. INFANT MORTALITY 



Infant mortality is a matter of widespread con- 
cern in this country. The infant mortality rate for 
any year is defined as the number of infant deaths 
under 1 year of age per 1,000 live births in the 
same year. About 1 percent of all babies born in 
the United States—40,030 in 1985 -d^- in the first 
year of life (709). Almost two-thi . these in- 
fant deaths occur in the neonatal period (the first 
28 days of life);, the others occur in the postneona- 
tal peiiod (28 days to 1 year). 

The infant mortality rate has long been a pri- 
mary indicator of the overall heaUh status of na- 
tions for two reasons. First, it tends to be closely 
associated with access to food, shelter, education, 
sanitation,, and health care; and second, it is rela- 



tively easy to monitor with basic vital statistics 
collected in most countries. 

The United States ranks 17th among industri- 
alized countries in infant mortality, and its posi- 
tion has not improved since 1980 (733). If the U.S. 
infant mortality rate in 1985 had been equal to 
that achieved by the country ivith the lowest rate 
(Japan, with a rate of 5.5 deaths per 1,000 live 
births in 1985), there would have been 19,350 
fewer infant deaths in the United States that 
year--a sum greater than the number J deaths 
of all U.S. children 1 to 15 years of age in 1985. 

The high U.S. infant mortality rate is brought 
about largely by the high low birthweight rate in 
this country. Low birthweight so overwhelms 
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Table M,— Burden of Illness in U.S. Children 



Problem 



Burden of illness or cost 



Infant mortality and low birthweight 



Congenital disorders detectable by ne^vborn 
screening 

Conditions preventable through well child 
care 



Accidental childhood injuries 



Chitd maltreatment 



Almost 40,000 babies (1 percent of all U S births) die in the first year of 
life each year. 

The United States ranks 17th among industrialized countries m infant 
mortality. 

6 7 percent of all US. newborns are low birthweight babies (under 2,500 
grams, about 5 lbs. 8 oz.). 

16 percent of all very low birthweight babies (i.e., those weighing under 
1,500 grams, about 3 lbs. 5 oz) are moderately oi severely handicapped 

About 4,500 cases o* detectable diseases causing death o^ mental 
retardation occur each year. 

37 percent of U.S infants w^ e fully immunized aga.nst diphthena, 

tetanus, and pertussis (whooping cough) in 1983. 

78 percent of white children and 62 percent of nonwhite children from 1 

to 4 years old were fully immunized againsi polio in 1985. 

Almost 8,000 cases of measles occurred in the United States m 1986 

7,850 deaths were caused by accidental injuries in children under 15 
years old in 1984. 

1 in every 9 children is hospitalized for accidential or other injunes be- 
fore age 15. 

10 million emergency room visits per year are made for accidental or 
other in. 

At least 1,200 children's deaths in 1986 occurred as a result of child 
abuse 

24,000 children sustained serious physical injury due to child abuse in 
1983. 

1.9 million cases of suspected child abuse and neglect were reported in 
1985 

150,000 to 200,000 cases of sexual abus? occur in the United States 
each year 



SOURCE Office of Technology Assessment, 1988 

other health problems of early childhood that it 
cannot be ignored. The prevention of low birth- 
weight and infant mortality has been a recent con- 
cern of many groups in this country (296,604); 
in 1979, the U.S. Surgeon General's Report on 
Health Promotion identified the reduction of in- 
fant mortality as a fundamental goal of the Na- 
tion (715). 

Until the early 1980s, the United States made 
remarkable progress in reducing infant mortality. 
During the 17-year period from 1968 to 1985, the 
U.S. infant mortality rate declined by about 50 
percent for both whites and blacks— from 21.8 
deaths per 1,000 live births in 1968 to 10.6 per 
1,000 births in 1985 (see figure 1-1). The average 
annual compound rate of decline during this 
period was 4.2 percent. The infant mortality rate 
for blacks remained equal to about twice the white 
rate throughout the 17-year period. 

In the early 1980s, the pace of the decline in 
the U.S. infant mortality rate slowed apprecia- 



bly. In the 3-year period from 1981 to 1984, the 
annual average of rate of decline was 3.3 percent, 
down by about 20 percent from the 4.1-percent 
average experienced in the 4-year period from 
1977 to 1981. And provisional U.S. infant mor- 
tality data extending into 1987 indicate continued 
deterioration in the pace of decline. 

Year-to-year fluctuations in reported infant 
mortality rates are to be expected, but the recent 
slowdown in improvement of the U.S. infant mor- 
tality rate cannot be dismissed as a random vari- 
ation around the trend. At OTAs request, the 
National Center for Health Statistics (NCHS) pre- 
dicted U.S. infant mortality rates for the 3-year 
period from 1982 to 1985 on the basis of trends 
in final U.S. infant mortality rates from 1968 to 
1981. The U.S. infant mortality rate in 1985 was 
10.6 infant deams per 1,000 live births, signifi- 
cantly higher than the rate predicted for that year 
on the basis of the NCHS analysis [^.9 deaths per 
1,000 births). Had the U.S. infant mortality rate 
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Figure 1-1.— U.S. infant Moiialtty Rater^ 
by Race, 1983-85 



40-. 




68 69 70 71 72 73 74 75 76 77 78 79 80 32 83 84 85 
Year 

— All races 

White 

Black 

SOURCE Officeof Technology Assessment. 1988. based on U S Oepdrtmentof 
Health and Human Services, PobUc Health Service. National renter 
for Health Statistics. HydttsviHe, MO. unpublished data From U S viidi 
statistics, 1986 



continued to decline after 1981 at the rate pre- 
dicted by NCHS on the basis of previous trends, 
the United States would have suffered about 2,63C 
fewer infant deaths in 1935 than were actually re- 
ported. 

No single explanation is sufficient for why the 
U.S. infant mortality rate began to level off in the 
early 1980s and continues to do so into the 
present. But the key to the slowdown puzzle ap- 
pears to be the deteriorating U.S. birth weight 
distribution — especially the increase in the number 
of live bi,*hs recorded in the lowest birthweight 
categories. In 1980, low birthweight infants rep- 
resented less than 7 percent of all newborns in the 
United States but accounted for 60 percent of all 
babies who died in infancy (687). 

Progress in reducing infant mortality rates can 
come through two routes: 

1. changes in birth weight-specific infant mor- 
tality rates, and 

2. changes in the distribution of birthweights 
toward heavier babies. 



Historically, most of the progress in the United 
States since 1960 has been via the first route. In 
fact, between 1960 and 1980, about 91 percent of 
the improvement in the U.S. infant mortality rate 
was due to changes in birthweight-specific mor- 
tality rates (80). In recent years, U.S. birthweight- 
speciHc mortality rates have continued to im- 
prove, 'n large measure as a result of rapid ad- 
vances in the technology of neonatal intensive care 
(665). Neonatal intensive care units (NICUs) of- 
fer sophisticated monitoring and therapy to pre- 
mature infants whose undeveloped lungs do not 
function properly. The 1970s saw rapid advances 
in respiratory therapy techniques and improve- 
ments in mechanical ventilation, which had a ma- 
jor impact on the survival of premature infants 
with respiratory distress syndrome. In the 1980s, 
continued improvements in outcomes have oc- 
curred in very low birthweight infants (those un- 
der 1,500 grams or 3 lbs. 5 oz.), with the greatest 
improvement in the 750- to 1,000-gram birth- 
weight group (665). 

While U.S. birthweight-specific mortality rates 
have improved in the 1980s, the reported birth- 
weight distribution in this country has actually 
deteriorated. Between 1977 and 1984, the percent- 
age of live births at normal birthweights (greater 
than 2,500 grams) increased slightly, but the dis- 
tribution of low birthweight infants shifted toward 
the lowest birthweight intervals (those under 1,000 
grams or 2 lbs. 3 oz.). Had U.S. birthweight- 
specific mortality rates not improved in this 
period, the deteriorating birthweight distribution 
would have resulted in an increase in the overall 
U.S. infant mortality rate (339). 

Ironically, the success of NICUs in improving 
outcomes of the larger very low birthweight ba- 
bies may be partly responsible for the reported 
deterioration of the birthweight distribution. As 
the frontier of viability has been pushed back to 
smaller and smaller babies, obstetricians and ne- 
onatologists may be more frequently resuscitat- 
ing the very tiniest newborns, even those under 
500 grams, despite the fact that very few of these 
infants will survive. The increased concentration 
of high-risk births in sophisticated regional perina- 
tal centers and ethical concerns arising from the 
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"Baby Doe" controversy^ may also be contribut- 
ing to higher rates of resuscitation. 

In addition to more aggressively resuscitating 
the tiniest newborns, U.S. hospitals today may 
be more careful to report as live births what in 
the past might have beer reported as fetal deaths 
or have gone unreported altogether. Greater 
awareness of State birth reporting requirements 
and legal and economic considerations may be in- 
fluencing reporting practices (210,755). 

Whatever the reasons, the number of reported 
live births under 500 grams in this country in- 
creased much more rapidly in the 1980s than did 
live births at all other birthweights (699,704,709). 
The vast majority of newborns under 500 grams 
die in infap'^y; thus, an increase in the reported 
number Oi wve births in this category would have 
the effect of pushing up U.S. infant mortality 
rates. 

In fact, OTA calculated that if the number of 
live births under 500 grams had increased between 
1977 and 1984 o"j> as fast as the number in the 
other low birthweight categories, the U.S. infant 
mortality rate in 1984 would have been 10.4 rather 
than the reported rate of 10.8 per 1,000 live 
births.^ The slowdown in the rate of change in 
U.S. infant mortality would have been much less 
apparent without the excess births in the under- 
500-gram category: the average annual rate of de- 
cline in U.S. infant mortality rate would have 
been 4.4 percent (rather than the reported rate of 
4.1 percent) from 1977 to 1981 and 4.1 percent 
(rather than the reported rate of 3.3 percent) from 
1981 to 1984. Thus, a large part of the slowdown 
in improvement in the U.S. infant mortality rate 
in the early 1980s may be a reflection of chang- 
ing management and reporting of very premature 
deliveries rather than a real deterioration in the 
health of pregnant women. 



'Following the birth of Baby Jane Doc (an infanl born wilh nnul- 
tiple birth defects) Federal regulations were written to require that 
hospitals treat severely handicapped int<ints ovtr the ubjtctK>n> oi 
their parents Those regulations were lattr declared uncunstituhunal 
by the Suprenne Court 

*OTA a* »unned for this analysK that all under-500-gram live births 
died in infancy Only a few such babies have survived to date 



Other factors may also have contributed to the 
slowdown in improvement, although available 
evidence suggests that their impact would be mod- 
est. Such factors include the natural maturation 
of technologies for neonatal intensive care that 
diffused widely in the mid-1970s and that are now 
improving outcomes of the smallest birthweight 
babies; the completion of the process of diffusion 
of abortion services in the late l;^70s that may 
have differentially reduced birth rates in women 
at high risk for infant mortality, such as very 
young teenagers and unmarried women (610); the 
increase in the percentage of infants living in pov- 
erty, and deterioration in real dollars in the avail- 
ability of subsidized health care services for preg- 
nant women and children. 

The coincidence of increasing poverty among 
infants in the early 1980s and decreased real 
spending on publicly subsidized health services 
in this country is particularly disturbing. From 
1978 to 1984, the percentage of infants residing 
in poor families rose from about 18 to 24 percent. 
During this period. Medicaid expenditures in con- 
stant dollars per child recipient declined by 13 per- 
cent (278) and Federal funding for three impor- 
tant sources of primary health care for poor 
women and children— maternal and child health 
services, community health centers, and migrant 
health centers— declined in constant dollars by 32 
percent (40,117,394). 

Together, these trends suggest that more preg- 
nant women and infants encountered severe fi- 
nancial obstacles to obtaining timely health care 
services in the early 1980s than in the late 1970s. 
Any resulting deprivation would be expected to 
have only a modest effect on the overall U.S. in- 
fant mortality rate, because relatively few women 
and infants would have been newly affected by 
the poverty and cutbacks and infant mortality is 
still a rare event. Yet, for a particular infant, be- 
ing born to a mother in poverty with limited ac- 
cess to prenatal and infant care substantially raises 
the risk of dying in the first year. Thus, cutting 
back on funding for health care services at the 
same time tnat infant poverty rates in this coun- 
try were increasing raised the risks of infant mor- 
tality for these babies. 
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PREVENTING LOW BIRTHWEIGHT 

The United States invests a great deal in the 
treatment of low birth weight babies and realizes 
considerable success. Neonatal intensive care has 
played a major and definitive role in the improved 
survival of low birthweight and premature infants 
since its introduction in the 1960s. ^ Each year, 
about 150,000 to 200,000 infants (from 4 to 6 per- 
cent of all U.S. newborns) are admitted to NICUs. 
At least one-half of these infants are low birth- 
weight babies. Without question, neonatal inten- 
sive care is effective and becoming more effective 
over time. In 1960, 72 percent of all very low 
birthweight infants (1,500 grams or less) born in 
hospitals with sophisticated NICUs died in the first 
28 days of life; by the early 1970s, the percent- 
age had dropped to 54, and by the early 1980s, 
it had declined to 27 percent (665). 

Although NICU care is effective, it is also ex- 
pensive, ranking among the most costly of all hos- 
pital care. The effort to reduce the dependence 
of low birthweight babies on this expensive tech- 
nology adds urgency to the search for strategies 
to prevent the need for NICU care in the first 
place. 

Prenatal Care 

Prenatal care encompasses a wide range of 
preventive, diagnostic, and therapeutic services 
delivered throughout the course of pregnancy,, 
with the goal of both a healthy baby and a healthy 
mother. Preventive components of prenatal care 
include screening for potentially harmful condi- 
tions in the mother and fetus, education and coun- 
seling, and sometimes nutritional supplements. 
Diagnostic and therapeutic interventions repre- 
sent responses to and followup of problems iden- 
tified either through symptoms or screening. 

Because prenatal care includes not only preven- 
tive interventions such as screening and counsel- 
ing but also treatment when needed, it is bound 
to be effective in altering the health of some 
mothers and infants. Treatment of gestational di- 
abetes or hemolytic disorders, for exampic, is crit- 



*For delailed information on the effectiveness and costs of neonatal 
intensive care see OTA s 1987 ca?e study Neonatal intensive Care 
for Loi\ Birt}\\\ei^}\t Intants Cos/s j/iJ FJie^tiitnesb \.bb3> 




Photo credit Yale University and March of Dimes Birth Defects Foundation 

Questions remain about exactly which preventive 
measures in prenaial care are effective and at what 
intervals in the cou'se of a normal pregnancy they are 
most effectively app'ied. Ultrasound examination is not 
currently recommi^nded by tht American College 
of Obstetricians and Gynecologists for 
routine use during pregnancy. 

ical to healthy outcomes for both mother and in- 
fant. The real question of effectiveness is not 
whether prenatal care makes any difference to 
child health, but cx^^ctly which preventive 
measures— monitoring, screening, education and 
counseling, or nutritional supplements— are effec- 
tive and at what intervals in the course of a nor- 
mal pregnancy they are most effectively applied. 

Various new techniques of prenatal care are be- 
ing developed, and evidence needs to be gathered 
lo ensure their appropriate use in the care of preg- 
nant women. One technique for which evidence 
is only now accumulating, for example, is called 
"ambulatory tocodynamometry." Its place in 
monitoring women at high risk for premature de- 
livery is still undetermined. 

Effectiveness 

The earlier that prenatal care is initiated, the 
more frequent the number of scheduled visits, and 
the more screening proceduies that are performed, 
the more expensive prenatal care becomes. If fre- 
quent routine visits and procedures do not offer 
^ny advantages in terms of lowering risks of pre- 
mature labor, allowing more effective treatment 
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or better management of labor and delivery tlian 
does seeking care when symptoms develop, the 
value of such preventive care would be dubious. 

OTA examined the evidence on the effective- 
ness of e^rly initiation of and more frequent 
prenatal care visits in reducing the rate of low 
birthweight and neonatal mortality. Despite seri- 
ous shortcomings in almost all studies of prena- 
tal care, ths weight of the evidence from more 
than 55 studies of the effectiveness of earlier, more 
frequent, or enriched prenatal care services sup- 
ports the contention that two key birth outcomes 
— lov^ birthweight and neonatal mortality— can 
be improved with earlier and more Cvinpreher- 
sive prenatal care, especially in high-risk groups 
such as adolescents and poor women. Although 
the evidence clearly supports the effectiveness of 
prenatal care, it is less revealing about the size 
of the effect that should be expected from increas- 
ing the quality or quantity of prenatal care re- 
ceived by any segment of the population. 

Cost-Effectiveness of Expanded 
Prenatal Care for Poor Women 

If prenatal care can improve birth outcomes, 
the logical next question is whether a specific strat- 
egy to increase access to effective services is worth 
its costs. The Omnibus Budget Reconciliation Act 
of 1986 (Public Law 99-509) gave States ihe au- 
thority to make a new group of previously ineligi- 
ble pregnant women eligible for Medicaid— those 
whose incomes fall above the State's standards for 
Aid to Families With Dependent Children (AFDC) 
but below the Federal poverty level. Since April 
1987, States have had the option of selecting any 
income standard for extending Medicaid eligibil- 
ity to pregnant women, provided the standard is 
below the Federal poverty line.* By January 1988, 
26 States had exercised their option to expand 
Medicaid eligibility to include more pregnant 
women in poverty. 

OTA performed a cost-effectiveness analysis to 
determine how costs to the U.S. health care sys- 
tem (not just to Medicaid) would be affected by 

*Thc Omnibus Budgcl Reconciliation Act of 1987 (OBRA-87) 
passed by Congress :n December 1^87 (Public i-aw 100-203 > g«jve 
Stales even greater freedom to expand eligibility for Medicaid to 
pregnant women with incomes up to 185 percent of the Fc Jcral pov- 
erty line 



a policy of universal eligibility for Medicaid of 
all pregnant women in poverty. Under such a pol- 
icy, approximately 194,000 pregnant women 
would be newly eligible for Medicaid coverage, 
but almost 60 percent of these women already 
have some form of private health insurance cov- 
erage. Overall, OTA estimated that offering Med- 
icaid eligibility to all pregnant women in poverty 
would cause an additional 18.5 percent of women 
in this category to initiate early prenatal care (i.e., 
care in the first trimester of pregnancy). Nation- 
ally, the extra prenatal care would cost about S4 
million per year.^ 

OTA estimated that for every low birthweight 
birth averted by earlier or more frequent prena- 
tal care, the U.S. health care system saves between 
Sl4,000 and $30,000 in newborn hospitalization, 
rehospitalizations in the first year, and long-term 
health care costs associated with low birthweight 
(see table 1-2). 

How effective would earlier prenatal care have 
to be for the extra prenatal care costs among 
newly eligible women— estimated at $4 million— 
to be outweighed by the societal savings result- 
ing from a reduction in the rate of low birth- 



Note that these extra costs of prenatal tare do not represent the 
additional costs to Medicaid of providing eligibility, nor do they 
represent the tuil costs of prenatal care for the newly eligible women. 
The> represent the additional costs associated with the new care 
initiated ai< a result of enhanced eligibility The extra costs to Med- 
icaid might be much higher, since Medicaid would probably be pay- 
ing for care that previously had been paid for by patients and their 
iamiiies or been donated bv other government agencies, providers, 
or philanthropic groups 



Table 1-2.— Net Incremental Health Care 
Costs of a Low Birthweight Birth 



Inttial hospftalfzatfon cost* 

• Hospttal costs . 

• Physician costs . 

Total 

Rehospttci'i7ation costs m 
ftrst year (nospttal costs 
only) . 

Long-term costs of treating 
lov/ birthv;etght 

Total net tncremental 
costs . 



Low-cost 
estimate 

$ 3.763 
475 

$ 4T238 



S 802 
S 9.000 
$14 040 



High-cost 
estimate 



$ 5.236 
1.487 

S~a723 



S 802 
S23.OO0 

$30,525 



SOURCE Office Tcc^no'ogy Asscssmcn! 1986 
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weight? OTA estimated that the expansion of 
eligibility 'or prenatal care benefits under Med- 
icaid would have to prevent between 133 and 286 
low birth weight births among the 194,000 new 
digibles for the societal health care savings to out- 
weigh the costs. If these women began with a low 
birthweight rate of 10.2 percent/ the low birth- 
weight rate in the target population would have 
to decline by between 0.07 and 0.20 percentage 
points for healtn care costs to break even. 

The reduction in low birthweight births would 
be concentrated in the group of poor women 
whose use of prenatal care changed as a result of 
the expanded eligibility for Medicaid. Among 
these new users, the low birthweight rate would 
have to decline by between 0.4 and 0.8 percent- 
age points to between 9.4 and 9.8 percent. 

Is it reasonable to expect reductions of this mag- 
nitude in the low birthweight rate? The evidence 
on the impact of earlier prenatal care on birth- 
weight suggests that such reductions are quite fea- 
sible. The quantitative results of several reason- 
ably well-designed studies of the effect of earlier 
prenatal care on birthweight showed effects that 
were at least twice as great as the effects required 
for the expansion of Medicaid eligibility to p^y 
for itself in reduced health care costs (149,311,569, 
600). That early prenatal care can also be expected 
to prevent some infant deaths (though the num- 
ber cannot be predicted with certainty) further en 
hances the strategy's cost-effectiveness. Encourag- 
ing poor women to obtain early prenatal care 
through expanded Medicaid benefits is a good in- 
vestment for the Nation. 

Comprehensive Schooi-Based Clinics 
for Teenagers 

One aporoach to reducing the U.S. infant mor- 
tality rate and low birthweight would be to give 
women at high risk of poor birth outcomes bet- 
ter opportunities to avoid unintended pregnan- 
cies (296). Teenagers and women age 35 ^nd 
above have a higher risk than other women of 
having babies that die in the first 28 days of life 
and that weigh 2,500 grams (5 lbs. 8 oz.) or less 



The low birthweight rate is defined as the percentage of hve births 
with a birthweight of less than 2,500 granns 



at birth.* Similarly, women who have not grad- 
uated from high school are at greater risk of ex- 
periencing these poor birth outcomes than women 
with at least a high school education. 

In 1984, over 1 million teenagers in the United 
States became pregnant. About 40 percent of these 
pregnancies ended in abortion and 13 percent 
ended in miscarriage (443), so the number of 
births to teenage mothers in this country in 1984 
was about 470,000 (443). The vast majority of 
teenage pregnancies are not only unintended but 
unwanted once they occur. In 1979, 82 percent 
of unmarried teenagers who became pregnant in 
the United States reported that the pregnancy was 
unwanted, but of unmarried teenagers who did 
not want their pregnancy, only 32 percent used 
contraception (443). 

Strategies for preventing teenage pregnancy 
span a wide range of philosophies, from programs 
that are intended to influence teenagers' attitudes 
about sexual behavior and relationships to pro- 
grams that prescribe or dispense contraceptive 
services (443,652a). Tliere is tentative evidence 
that comprehensive school-based clinics that of- 
fer contra:-eptive services (as well as other kinds 
of health care) can lower teenage pregnancy rates 
and avoid unwanted births. Not all school-based 
clinics located in high schools and junior high 
schools offer family planning services. Of those 
that do, only a few actuahy dispense contracep- 
tives. Some clinics prescribe contraceptives, and 
many others refer students to oiher providers. 

The effectiveness of school-based clinics in pre- 
venting pregnancies and births among adolescents 
has been examined at two programs to date, one 
with three sites in St. Paul, Minnesota (147,333), 
and the other located in Baltimore, Maryland 
(777). Studies of the St. Paul school-based clinic 
program suggested that the program was success- 
ful in reducing birth rates among female students 
(147,333). The Baltimore school-based clinic pro- 
gram appears to have prevented pregn^^ncies and 
reduced levels of sexual activity among students 
receiving services (777). 



'Except ^or very young teenagers (those undei 15 years of age), 
the relaii >nship between age and neonatal nnortahty is a reflection 
i»f other factors, such as poverty, poor health care, or risky be- 
havicrs. »hat tend to cluster in adolescent nnothers 
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Although it is premature to draw conclusions 
about the effectiveness of school-based clinics in 
reducing high-risk unwanted pregnancies in ad- 
olescents, the evidence accumulated to date does 
look promising. The costs of providing compre- 
hensive school-based health services is about Sl25 



per year per student (443). As more evidence on 
the effectiveness of school-based clinics in reduc- 
ing lates of teenage pregnancies and births ac- 
cumulates, study of whether such clinics can yield 
net savings to the U.S. health care system will bo 
warranted. 



PREVENTING HEALTH PROBLEMS IN EARLY CHILDHOOD 



Once a baby is born, various preventive strat- 
egies are available to promote his or her health 
during infancy and beyond. OTA assessed the ef- 
fectiveness or cost-effectiveness of interventions 
in four general categories; newborn screening for 
congenital disorders, well-child care, prevention 
of accidental injuries, and prevention of child 
maltreatment. 

Newborn Screening for 
Congenital Disorders 

The screen .ng of large populations of newborns 
for congcriical disorders began as a public health 
activity in 1961 with screening for phenylketo- 
nuria (PKU). PKU, an inherited disorder of me- 
tabolism, occurs in about 1 in 10,000 to 1 in 
15,000 infants. The development of a newborn 
screening test permitted its detection in the first 
we.'k of life, so that treatment could begin before 
2 to 4 weeks of age, thus avoiding the irrevers- 
ible mental retardation that would otherwise 
occur. 

Today, newborn screening for PKU and con- 
genital hypothyroidism is conducted in all 50 
States and the District of Columbia. Tests for vari- 
ous other congenital disorders are also offered in 
some States, including tests for homocystinuria, 
galactosemia, maple syrup urine disease, sickle- 
cell anemia, cystic fibrosis, biotinidase deficiency, 
and congenital adrenal hyperplasia. 

In general, the disorders included in routine 
newborn screening programs are diseases that are 
present throughout the life of an affected individ- 
ual, do not get better (and often worsen) with 
time, and can result in severe mental retardation, 
physical disabilities, and even sudden death if un- 
treated in the first days or weeks after birth. Al- 



though only a few disorders are in this category 
and those are relatively rare, newborn screening 
followed by early and sustained treatment can 
make the crucial difference in affected infants. 

Effectiveness 

The effectiveness of newborn screening in iden- 
tifying affected infants depends in part on the ac- 
curacy of the test itself; it also depends on the abil- 
ity of the screening program to collect blood 
specimens from all infants and to perform the tests 
properly and in time to initiate treatment. Thus, 
the organization and management of newborn 
screening services, the timing and number of new- 
born blood specimens, and laboratory perform- 
ance have major bearing on the effectiveness of 
newborn screening. 

Ihe United States and Canada are the only de- 
veloped countries offering newborn screening that 
do not have a national screening program. In the 
absence of a national newborn screening program 
or national set of minimum standards, each State 
has taken a slightly different approach to provid- 
ing screening services. A few States have joined 
with neighboring States to form regional pro- 
grams (279). Most States have their own newborn 
screening programs. State programs usually do 
have a centralized scieening laboratory, but many 
do not have an organized program of services 
linking the laboratory with followup, treatment, 
and monitoring. A few States operate without a 
central laboratory or a centrally organized pro- 
gram. These States rely on an informal network 
of individual families, physicians, and a combi- 
nation of public and private laboratories to pro- 
vide screening and followup. 

In some areas, the lack of a coordinated net- 
work of newborn screening services may reduce 
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the overall effectiveness of newborn screening by 
putting infants pi risk for not being screened or 
for not receivi*ig appropriate treatment. There are 
no national data on the number of infants at risk, 
ho'vever, because there is no central system for 
collecting comprehensive data v^ith v^hich to mon- 
itor and compare the outcomes of nev^born 
screening in the State and regional programs. 

Cost-Effectiveness of Newborn Screening 

Although the value of newborn testing in the 
hospital for PKU and congenital hypothyroidism 
is now widely accepted, there is substantial ques- 
tion about the appropriateness of testing for other 
conditions and about the need for a routine sec- 
ond blood specimen at around the third week of 
life to pick up cases that might have been missed 
on the first screen. The second specimen issue has 
gained importance in recent years as the trend 
toward early hospital discharge of newborns has 
increased the probability that some affected in- 
fants will be missed. (In 1985, about 42 percent 
of all newborns were discharged before 3 days, 
up from 31 percent in 1980, and the optimal age 
for PKU testing is 3 to 5 days after birth.) Con- 
cern over the adequacy of the test in blood speci- 
mens taken within 24 hours of birth (282,283,409) 
led the American Academy of Pediatrics (AAP) 
Committee on Genetics to recommend that all in- 
fants whose first sample was collected before 24 
hours after birth have a second blood sample 
taken by the third week of life. 

OTA performed a cost-effectiveness analysis 
comparing a basic screening strategy— one speci- 
men taken in the hospital to test for PKU and con- 
genital hypothyroidism— to no screening and to 
six expanded strategies. The six expanded strate- 
gies involve a second specimen or additional tests 
on a single specimen. 

Newborn screening for PKU and congenital 
hypothyroidism using one specimen reflects the 
minimum situation common to all U.S. newborn 
screening programs. Compared to no screening, 
this basic screening strategy not only saves many 
infants (about 1,291 per year; from lifetimes of 
severe disability but also yields net savings for the 
U.S. health care system of about $120 million per 
year. Each of the six expanded screening strate- 



gies would save more babies from deadly or dis- 
abling diseases than the basic strategy (ranging 
from 50 to 160 infants nationwide per year, de- 
pending on the strategy), but the incremental costs 
of achieving those extra successes are high (see 
table 1-3). 

The net health care costs per case detected by 
any of the expanded newborn screening strategies 
remain high even under the "best case" assump- 
tions applied in a sensitivity analysis. OTA found, 
however, that under the best case assumptions, 
the cost of detecting an extra case via an expanded 
one-specimen strategy— to test for PKU, congen- 
ital hypothyroidism, galactosemia, and maple 
syrup urine disease— is about $85,000. This 
amount would buy an entire lifetime for a child 
with one of these disorders and is low compared 
to the cost of many therapies currently consid- 
ered accepted medical procedure. The cost (in 
1986 dollars) per year of life gained from heart 
transplantation for congestive heart failure, for 
example, is about $28,000 (162) to $40,000 (98), 
and for a year gained from hemodialysis for end- 
stage renal disease is about $36,500 (530). 

Four congenital disorders not included in the 
screening strategies examined in OTA's cost- 
effectiveness analysis— sickle cell anemia, cystic 
fibrosis, biotinidase deficiency, and congenital 
adrenal hyperplasia— are being considered for in- 
clusion in an increasing number of newborn 
screening programs. Newborn screening for sickle 
cell anemia, in particular, is gaining widespread 
support as a result of recent evidence linking early 
detection and treatment of the disease with re- 
duced mortality in the first few years of life (198). 

OTA did not evaluate tests for these four dis- 
orders in its cost-effectiveness analysis, because 
reliable data on the long-term value of screening 
for these disorders do not exist. Few evaluations 
of the sensitivity and specificity of the screening 
tests and of the long-term value of early detec- 
tion and treatment of sickle cell anemia,^ cystic 
fibrosis, biotinidase deficiency, or congenital adre- 
nal hyperplasia have been conducted. In the ab- 
sence of more data on effectiveness, estimates of 
the cost of screening and treatment, not to men- 
tion costs averted by screening, would be incom- 
plete at best. 
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Table 1-3 -Incremental Effectiveness and Health Care Costs of Six Expanded Newborn Screening Strategies 
Compared to a Basic One-Specimen, Two-Test Strategy' (1986 dollars) 

Number of extra cases Net incremental cost 

detected in the per extra case detected 

Expanded strategy ^"'^^^ andtreated 

Two specimens' on first specimen, test for PKU and OH, on 

second specimen, repeat test for PKU and CH in all infants 75 Mbb.uuo 
Two specimens: on first specimen, test for PKU and CH; on 

second specimen, test for PKU and CH only in infants with first 

specimen collected less than 72 hours after birth 49 3>^o^,uuu 

Two specimens: on first specimen, test for PKU and CH; on 

second specimen, test for CH only in all infants 64 ?>4^^,uuu 

Two specimens: on first specimen, test for PKU and CH; on 

second specimen, test for PKU, CH, and HC in all infants . 94 5>4^l,uuu 

One specimen: test for PKU, CH, GA, and MSUD 68 $173,000 

Two specimens: on first specimen, test for PKU, CH, GA, 

and MSUD; on second specimen, test for PKU, CH, and HC ^^^^ 

and congenital hypothyro-dism (CH) 
SOURCE Office of Technc ogy Assessment. 1988 



Weli-Chiid Care 

Well-child care refers to a variety of preven- 
tive health services offered by physicians or other 
health professionals at defined points in a child's 
life, beginning as early as the second or third week 
after birth and extending into adulthood (227). 
The goal of well-child care is ultimately to im- 
prove the physical, cognitive, and psychological 
health of children both in childhood and 
adulthood. 

Well-child care encompasses two main aspects 
of prevention: 

• immunization; and 

• health supervision, consisting of physical ex- 
aminations and other tests that screen for ill- 
ness or developmental problems,, health edu- 
cation, and parental guidance. 

Immunization 

Immunization provides the starkest example of 
the power of prevention to save or prolong lives,, 
prevent significant disability, and lower medical 
care costs. It represents the ideal of medical 
progress— prevention rather than cure or relief of 
symptoms (642). Today, children in the United 
States are routinely vaccinated against eight dis- 



eases: diphtheria, tetanus, pertussis (whooping 
cough), polio, measles, mumps, rubella (German 
measles), and, most recently, Haemophilus in- 
fluenzae b (Hib). 

The cost-effectiveness of the childhood vaccines 
is well established in the literature— indeed, such 
vaccines not only confer medical benefits but are 
cost-saving. The diptheria, tetanus, and pertus- 
sis (DTP) vaccine— the most controversial vac- 
cine—continues to be cost-saving, despite a rapid 
rise in vaccine prices due to the recent vaccine lia- 
bility crises. As vaccine prices increase, however, 
costs saved with childhood immunization pro- 
grams diminish. Thus, developments with regard 
to the current vaccine liability crisis will have an 
impact on whether childhood immunizations con- 
tinue to be cost-saving. 

New technologies on the horizon also will have 
an impact on the cost-effectiveness of childhood 
immunizations. Two new DTP vaccines devel- 
oped by the U.S. National Institutes of Health and 
Japanese researchers could substantially reduce 
the number and seriousness of adverse reactions 
to the pertussis component of the DTP vaccine. 
A reduction in adverse reactions could decrease 
the amount of corresponding litigation and ulti- 
mately reduce vaccine prices. 
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Photo credit Children'^ Hospital National Medical Center 



Well-Child care comprises physical examinations and 
tests that screen for illness or developmental problems, 
immunization against polio and other diseases, health 
education, and counseling of a child's parents 

Health Supervision 

Evidence on the effectiveness of components of 
well-child care other than immunization is more 
remarkable for its limitations than for its findings. 
No evidence supports the contention that well- 
child care other than immunization significantly 
influences mortality or morbidity among children 
or that it enhances the development of a child's 
social competence. On the other hand, sample 
sizes have been uniformly too small and followup 
too brief to identify mortality changes; the avail- 
able measures of childhood morbidity have been 
inadequate, and most investigators have not even 
looked at children's developmental outcomes. The 



particular importance of the outcome measures 
examined to date and their duration of impact 
have not been evaluated. For these reasons, ex- 
pert opinion and good intentions rather than sci- 
entific data currently guide the provision of well- 
child care. Participation in well-child care does 
seem to provide substantial satisfaction to both 
parents and providers, and the value of their satis- 
faction should not be overlooked. 

Of the components of well-child care examined 
by OTA, childhood immunization for eight dis- 
eases is the only one shown to be cost-effective 
and cost-saving. A schedule of well-child care 
visits that corresponds to the AAP's and Immu- 
nization Practices Advisory Com.nittee's recom- 
mended schedule for childhood immunization, 
therefore, is cost-saving. Such a schedule would 
include seven well-child care visits for normal in- 
fants and children in the first 6 years of life. The 
schedule for well-child care visits recommended 
by AAP calls for 13 visits in the first 6 years of 
life. Whether more well-child care visits than 
the seven required for childhood immunizations 
would be cost-effective is unknown, because re- 
searchers have yet to be able to document the ef- 
fectiveness of the health supervision aspects of 
well-child care in terms of improved health out- 
comes. In formulating recommended schedules for 
well-child care visits, AAP and other recommend- 
ing bodies have relied on expert opinion regard- 
ing the effectiveness of the components of v/ell- 
child care other than immunization (284). 

Preventing Accidental 
Childhood Injuries 

Accidental injuries are the leading cause of 
death in American children after the first few 
months of life.^<^ In 1984,, 7,850 U.S. children un- 
der age 15 died as a result of such mjuries (713). 
Nationally, approximately 353,000 hospitaliza- 
tions and nearly 10 million emergency treatments 

'"To describe accidenlal injuries, many people prefer the label 
"unintenhonal iniuries" because they believe that the term acciden- 
tal" implies unavoidability OTA has chosen to use the term ac- 
cidental injuries for two reasons One is that it is the term more 
commonly used by the general public The other is that many re- 
searchers tn the field of child abuse argue that the term uninten- 
tional injuries does not in fact exclude all injuries due to child abuse, 
because some chnJ abuse is unintentional 
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annually are due to childhood injuries. Approxi- 
mately 4,700 children under age 17 experience 
bed-disabling injuries each year (705). 

Childhood accidents are very costly to Amer- 
ican society, even after the tremendous social and 
emotional costs of death and disability are ex- 
cluded. NCHS estimated that in 1980, injuries and 
poisonings (accidental and nonaccidental) ac- 
counted for 13.3 percent of acute medical care 
costs for U.S. children under age 17, or nearly 
$2 billion (479). Most of this cost, which does not 
include long-term care costs or nonmedical costs, 
is probably due to accidental injuries. As a group, 
accidental and other injuries are the leading cause 
of potential years of life lost before age 65 (685). 
In infants under age 1, injuries are the second lead- 
ing cause of death (after death due to conditions 
present at birth); and in all other children under 
age 15, they are the leading cause of death (451). 

In 1984, the greatest number (43 percent) of the 
accidental fatalities in children under age 15 re- 
sulted from vehicle-related accidents. Drowning 
and fires/bums were also prominent causes of 
death among children in this age group. 

There are three broad strategies for preventing 
accidental childhood injuries: 

« Persuasion /education: persuading people to 
increase their self-proteclion (e.g., through 
education or reminders to use seatbelts). 

• Regulation of behavior: requiring people to 
increase their self-protection (e.g., by pass- 
ing laws requiring the use of seatbelts). 

• Automatic protection: providing automatic 
protection from injury through product or 
environmental design (e.g., by designing au- 
tr^mobiles so that a person is automatically 
seatbelted when in the vehicle) (451,531). 

For motor-vehicle-related injuries in children, 
both regulation and automatic protection have 
been very effective in reducing deaths (and, pre- 
sumably, serious injuries as well). In 1977, Ten- 
nessee passed the first State law requiring children 
to be restrained in an infant or child seat. By 1984, 
all 50 States had enacted laws requiring the use 
of safety restraints for children in automobiles 
(29). These laws contributed to the 36-percent de- 



cline in motor-vehicle occupant deaths among 
children under age 5 between 1980 and 1984 
(234,713). 

Still, there is considerable room for improving 
child safety restraint laws. Many States require 
safety restraints in automobiles only for very 
young children. Altogether, 38 States have nc re- 
straint requirements for children over age 5 (and 
many States do not require restraints for children 
over 3 or 4) (719). Laws covering only certain ages 
and exempting certain vehicles may fail to pre- 
vent a substantial number of avoidable deaths. 
One analysis of motor-vehicle occupant fatalities 
in very young children (ages 0 to 5) concluded 
that in some States, up to 43 percent of deaths 
occurred in children who would not have been 
covered under restraint laws as of 1984 (636). 

The evidence regarding the role of enforcement 
in improving the effectiveness of safety restraint 
use is somewhat conflicting. A few studies of spe- 
cific enforcement efforts have found that such ef- 
forts had little additional effect (535). One study 
of seatbelt use found, however, that Texas had 
the highest rate of compliance in the Nation, a 
rate which Texas authorities attributed to vigor- 
ous enforcement efforts (518). 

Automatic protection has also played an im- 
portant role in the reduction of motor-vehicle- 
related childhood injuries. Attempts to reduce au- 
tomobile injuries have included both product and 
environmental changes. The Motor Vehicle Safety 
Act of 1966 (Public Law 89-563) required au- 
tomakers to include certain safety features in 1968 
and subsequent model cars, buch as shoulder belts, 
energy-absorbing steering assemblies, and interior 
padding. Reductions in automobile-associated 
deaths observed into the 1980s can probably be 
attributed in part to the continued attrition of 
old vehicles that did not meet the standards. The 
effect of the standards on death rates of children 
alone has not been estimated. 

Other possibilities for improvement also re- 
main . For example, many vehicles still have pro- 
trusions such as knobs and tapered dashboard<^ 
that can cause injury to the faces, heads, and 
chests of individuals during crashes or sudden 
braking (752). One study found that 12 percent 
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of children's injuries in motor vehicles occurred 
in noncrash braking or swerving (4). 

Although education programs designed to en* 
courage families to use child safety restraints m 
automobiles have met with only modest success 
(522,523), education may be an important com- 
ponent of regulatory strategies, both in encourag- 
ing the legislative process and as a necessary back- 
ground to acceptance and proper use of required 
technologies (177). 

For accidental childhood injuries not involving 
motor vehicles, similar conclusions can be drawn. 
Automatic protection is most effective and regu- 
lation is often effective in reducing accidental in- 
jury rates, especially when accompanied by 
educational campaigns. Examples of actions that 
could together substantially reduce children's 
deaths due to accidental injuries include: 

• helmets for bicyclists, 

• barriers around swimming pools, 

• universal use of smoke detectors, 

• window bars in windows above the first 
floor, 

• hot water heater temperatures of no more 
than 120 degrees Fahrenheit, 

• stringent limits on the sales and use of all- 
terrain vehicles, and 

• "no-right-turn-on-red" laws. 

It must be remembered, however, that many of 
these preventive interventions involve additional 
costs to society or substantial loss of personal 
choice, issues that need to be taken into account 
when considering accident prevention policies 

Preventing Child Maltreatment 

Child maltreatment— including physical, psy- 
chological, and sexual abuse and neglect— is an 
especially troubling children's health probi^m be- 
cause it is caused primarily by adult behavior, not 
by accidents or natural disease processes. In the 
past two deca'les, there has been an explosion of 
concern in professional and lay communities 
about the problem, but policy debates regarding 
appropriate responses are hindered by the lack of 
consensus about what constitutes maltreatment, 
what causes ft, how frequently it occurs, and, 
most important, how it can be prevented. 



All 50 States and the District of Columbia have 
laws defining child maltreatment and mandating 
that profe<;sionals working with children report 
suspected cases. Typically these laws are vague, 
leaving a good deal open to interpretation. State 
child protection agencies, which are designated 
by law to respond to reports of alleged child mal- 
treatment, typically have a higher threshold for 
identifying a case as abuse or neglect than health 
care professionals have (143). For example, a 
pediatrician might consider corporal punishment 
of a child to be abusive and decide to counsel a 
child's parents about alternative disciplinary strat- 
egies. A social worker for a Slate child protec- 
tive service agency, on the other hand, might re- 
quire scattered bruising to substantiate :* ^cse 
report. 

The lack of clear definitions of child maltreat- 
ment complicates attempts to estimate the fre- 
quency with which maltreatment occurs, but even 
clear definitions would not make measurement of 
the size of ihe problem easy. The unacceptabil- 
ity of child maltreatment and its potential legal 
consequences makes conventional methods of esti- 
mating incidence and prevalence (e.g., popula- 
tion-based surveys or incident reporting) unrelia- 
ble. The more serious the maltreatment, however, 
the more likely are reporting systems to identify 
incidents. In 1985, 1.9 million cases of child mal- 
treatment were reported to child protective serv- 
ices agencies in the United States (657). A 1986 
survey of child protection agencies estimated that 
at least 1,200 children died cf child abuse in that 
year (448). 

Few child maI^reatment prevention programs 
have been rigorously evaluated to ascertain their 
short-term and long-term outcomes. Between 1979 
and 1981, the National Center on Child Abuse 
and Neglect (NCCAN) sponsored a national eval- 
uation by Berkeley Planning Associates of 19 
NCCAN-funded i-lin cal demonstration projects 
(56). The 19 federally funded projects were in- 
tended to demonstrate the effects of specialized 
clinical treatments in five abuse and neglect sub- 
populations (sexual abuse, adolescent maltreat- 
ment, substance-abuse-related maltreatment, child 
neglect, and remedial services to maltreated chil- 
dren). The evaluation methodology was critically 
flawed, lacking in comparison groups or in ob- 
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jective measures of effectiveness. Conseauently, 
this evaluation provides little information regard- 
ing the usefulness of the approaches undertaken 
by the demonstration programs. 

The use of home health visitors to families at 
high-risk for child maltreatment has been stud- 
ied more than any ^''her preventive approach. 
Five programs, each of which provided a wide ar- 
ray of services to clients including visits in the 
home, have been evaluated (33,34,225,391,471, 
586). Although the specific home care services 
differed among the studies, four of the five studies 
found that home care services were effective in 
reducing actual rates of child maltreatment. 

Taken together, available evaluations of home 
health visitor programs suggest that such pro- 



grams may be successful in preventing child abuse 
and neglect. Although it is difficult to specify 
at this point what program elements are most im- 
portant in producing the positive outcomes, the 
home visitor model appears to have a number of 
practical advantages that enhance its effectiveness, 
includmg reaching parents who lack self-confi- 
dence and trust in formal service providers, ob- 
taining a more accurate and direct assessment of 
the home environment, linking parents with other 
support services, and reminding parents that ex- 
cessive punishment or neglect of children are not 
condoned in our society (470). 



•^Visiting nurses may also be erfective in increasing birthweight 
and lowering infant mortality (94.169) 



IMPROVING CHILDREN'S ACCESS TO 
EFFECTIVE HEALTH SERVICES 



Alihough this assessment focused largely on 
preventive strategies for promoting or maintain- 
ing children's health, a fundamental question 
raised in any discussion of children's health is 
whether systematic differences exist in American 
children's access to needed health care services. 

OTA's re^'*'^w of the available data revealed a 
consistent rel" .lonship between fainily income and 
children's uec of health care services. Not surpris- 
ingly, the higher the family income, the more serv- 
ices a child uses. This relationship appears to be 
stronger the sicker the child. Very healthy chil- 
dren do not differ widely by income group— they 
all see physicians infrequently— but the frequency 
with which American children who are sick see 
a physician depends very much on their income. 

The relationship between family income and 
children's use of health care services is softened 
by the availability of health insurance coverage, 
so that very poor children, who have access to 
Medicaid, are more similar to middle-income chil- 
dren in the frequency of use of medical care than 
are other poor or low-income children (see fig- 
ure 1-2). Indeed, children on Medicaid appear to 
have as many general checkups and immuniza- 
tion visits as middle-income privately msured chil- 



'igure 1'2.— U.S. Children's Medical Visits: 
Mean Number of Vhits by Family Income, 1980 
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dren (except for those enrolled in health mainte- 
nance organizations) (45). As rriight be expected, 
having a generous health insurance plan has a 
greater effect on the use of medica) care for chil- 
dren in poverty than it doe5 for other children. 
Poor children whose families pay a large amount 
out of their own pockets use much less care than 
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do those who receive free care (383). Parents do 
not aj^pear to be particularly ^ood at discrirninat- 
•ng between visits that are likely to be highly ef- 
fective and those that are not (383). When par- 
ents cut back on visits, they don't just cut back 
on care that is not likely to make much difference 
to the course of illness; they reduce in equal meas- 
ure visits for conditions for which medical care 
is highly effective. 

Family income and health insurance status in- 
fluence not only the amount of health care U.S. 
children receive but also the site in A^hich they 
receive it. Poor children — both those with Med- 
icaid eligibility and those without— are much 
more likely to receive care in a health cliruc, a hos- 
pital emergency room, or outpatient department 
than are middle-income children. 

The result of these systematic differences in the 
frequency of use of services and the site of care 
suggests that poor children are treated very differ- 
ently from nonpoor children by the U.S. health 
care system. For poor children, the availability 
of adequate health insurance makes a big differ- 
ence in whether they get care they need; however. 
Medicaid eligibility means that poor children are 
more likely to obtam medical care at a hospital 
or public clinic man in a private physician's 
practice. 

OTA estimates that in 1986, between 14 and 
19 percent of all American children under 13 years 
of age had no health insurance eligibility what- 
soever. Children without health insurance are 
heavily concentrated among the poor and the near 
poor (family incomes between 100 and 150 per- 
cent of poverty): 61 percent of all children re- 
ported to be uninsured in 1986 were poor or near 
poor. 

Almost 40 percent of poor children in intact 
families have no health insurance. In fact, poor 
children in two-parent families are much less likely 
to have health insurance than are poor children 
living with never married mothers, whose rate of 
uninsuredness is at most 16 percent. This differ- 
ence can be explained by the fact that children 
in intact families in p ^verty have somewhat higher 
incomes on average than do those in households 
headed by single mothers, making fewer of them 
eligible for Medicaid on the basis of income. 



The existence of Medicaid is clearly a great ben- 
efit for eligible children. As a federally aided. 
State-administered program of medical assistance 
(or low-income people. Medicaid enhances access 
to health care for the poor. Because each State 
designs and administers its own program within 
Federal guidelines, however, the adequacy of 
Medicaid in meeting the needs of children varies 
widely across the States. 

Federal legislation has been expanding Medic- 
aid eligibility for children since 1984. By July 1988, 
all children through age 6 who meet the income 
and resource requirements of the AFDC program, 
regardless of whether they are actually eligible for 
AFDC, will be eligible for Medicaid. Because the 
AFDC income standards are State-specific, how- 
ever, the eligibility criteria are still varied and, 
in many States, stringent. In 1986, less than one- 
half of all American children under 13 years of 
age in poverty were covered by Medicaid (672). 

The Omnibus Budget Reconciliation Act of 
1986 (OBRA-86) (Public Law 99-509) gave States 
the right to extend Medicaid on a phased-in ba- 
sis to all children under 5 years of age whose in- 
comes and resources put them below the Federal 
poverty line. As of January 1988, only 26 States 
had extended eligibility. More recently, the Om- 
nibus Budget Reconciliation Act of 1987 (OBRA- 
87) (Public Law 100-203) permitted States to of- 
fer Medicaid to infants whose family incomes are 
below 185 percent of the Federal poverty level and 
to children up through age 8 with family incomes 
below the poverty level. 

Physicians who care for Medicaid patients en- 
counter severe restrictions on the payments they 
receive. In general. Medicaid fees lie well below 
the fees paid by Medicare, which are in turn lower 
than those paid by the private sector. The dispar- 
ity grows with every year. Between 1982 and 
1984, for example, private physicians' fees in- 
creased by 13.2 percent, while the median Med- 
icaid fee for a brief office visit remained virtually 
unchanged (278). As a consequence of low Med- 
icaid fees, physicians' willingness to participate 
in McJicaid is limited. Nationally, pediatricians 
are about average among all specialties in their 
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rates of participation, and their participation rates 
increased slightly in the period between 1978 and 
1984. The increase may be due to factors unrelated 
to payment, in particular, the increase in the sup- 
ply of pediatricians during the period. Despite 
these trends, continued stringency in Medicaid 
payment rates can only put more pressure on chil- 
dren's access to private physicians in the future. 



Finally, administrative red tape and payment 
delays not only slow down the Medicaid enroll- 
ment process but also discourage private providers 
from participating in the program. The net result 
is that in many areas, children eligible for Med- 
icaid must seek care at clinics that specialize in 
care for the indigent or at hospital emergency 
rooms. 



CONCLUSIONS 

Fortunately, most children in the United States 
enjoy excw^'^nt health, but this assessment dem- 
onstrates that greater strides toward improvement 
in their well-being are still possible if more em- 
phasis is placed on cost-effective prevention strat- 
egies. As the same time, a reality must be recog- 
nized in any effort to employ such strategies. 
Every inch of ground gained is v.'on with greater 



difficulty and usually at higher costs than the last 
because the remaining problems, by definition, 
are more intractable. It is the familiar phenome- 
non of diminishing returns, with one vital differ- 
ence: virtually no new gain can be dismissed as 
unimportant if it promises some real reduction of 
infant mortality and other forms of suffering. 



OPTIONS FOR FEDERAL POLICY 

OTA has identified several preventive strate- 
gies for improving American children's health, 
some of which would be clearly cost-saving to the 
U.S. health care system, some of which are ef- 
fective (though not cost-saving), and some of 
which hold promise of having important impacts 
on children's health: 

• improved access to early prenatal care for 
poor women (cost-saving); 

• comprehensive school-based clinics for ado- 
lescents at high risk unwanted pregnancy 
(promising); 

• newborn screening using a single blood speci- 
men to identify four congenital disorders 
(PKU, congenital hypothyroidism, maple 
syrup urine disease, and galactosemia) (ef- 
fective); 

• well-child care as often as required for full 
immunization of young children (seven visits 
in first 6 years of life) (cost-saving); 

• use of child safety restraints in automobiles 
(effective, probably cost-saving); 

• nurse home visitor programs for pregnant 



women and infants in families potentially at 
high risk for low birth weight, childhood ac- 
cidents, or child maltreatment (promising); 
and 

• improved access to physicians' services for 
children living at or near the poverty level 
veffective). 

Specific policies for bringing about these improve- 
ments are discussed below. 

Expanding Access to Prenatal Care 
for Poor Women 

Option 1: Congress could mandate that eligi- 
bility for Medicaid be extended to all preg- 
nant women with incomes below the Fed- 
eral poverty line. 

In the Omnibus Budget Reconciliation Act 
passed in December 1987 (OBRA'87) (Public Law 
100-203), Congress gave States the power to ex- 
tend Medicaid coverage to pregnant women with 
family incomes up to 185 percent of the Federal 
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poverty line.^^ States vary widely in Medicaid 
eligibility and benefit standards, however, and 
there is no reason to think that the variation will 
be reduced under a program in which participa- 
tion is voluntary. So far only 26 States have 
elected to expand Medicaid benefits to all preg- 
nant women in poverty. States may be reluctant 
to undertake responsibility for a new eligibility 
group, because expanding Medicaid to pregnant 
women in poverty will increase Medicaid costs 
as Medicaid pays for prenatal care that formerly 
was paid for by other State programs with more 
Federal matching dollars (e.g., the Maternal and 
Child Health services block grant), paid for by 
the patients' families, or provided by physicians 
and hospitals without compensation. 

Requiring Medicaid coverage of all women with 
incomes below ♦'he poverty line would ensure eq- 
uity in eligibility for Medicaid across the States. 
This option would raise Medicaid costs, although 
it could free some Maternal and Child Health serv- 
ices (MCH) block grant money to be used for 
other health needs of children and pregnant women 
In States reluctant to implement this option, its 
effectiveness could be undermined through enroll- 
ment proceuures that delay or make difficult the 
determination or Medicaid eligibility. 

Option 2: Congress could require States to 
shorten the period for determining Medicaid 
eligibility for pregnant women and could di- 
rect the Federal Medicaid authorities to pro- 
mulgate simplified elJg^bility forms and pro- 
cedures for such women. 

In some States, pregnant women who are eligi- 
ble for Medicaid find it difficult to receive early 
prenatal care because of delays in the Medicaid 
enrollment process. States have 45 days to proc- 
ess an application for Medicaid, but women may 
encounter additional delays when their applica- 
tions are incomplete or when other problems 
arise. Congress could require States to make Med- 
icaid eligibility determinations for pregnant 
women a priority and to require less documenta- 
tion for approval. 



'^The 1987 Fedcrr.! poverty level is $11,203 Jor a family of four 
(382). 
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Early prenatal care can reduce the incidence of low 
birthweight and the high costs of neonatal intensive care. 

Some providers have been reluctant to offer 
care to pregnant women in anticipation of their 
eligibility for Medicaid because of the fear of 
retroactive denial of eligibility and nonpayment 
for the services rendered (185). Under OBRA-86 
(Public Law 99-509), a 'qualified provider" can 
provide services to a woman presumed to be eligi- 
ble and be guaranteed Medicaid reimbursement 
for that care even if eligibility is ultimately de- 
nied. Qualified providers include health depart- 
ments, hospitals, and clinics, but not private phy- 
sicians' practices. Thus, the presumptive eligibility 
clause of OBRA-86 appears to channel pregnant 
women who are probably eligible for Medicaid 
into sources of prenatal care other than private 
physicians. Relaxing the definition of a "qualified 
provider" would assure private physicians of some 
Medicaid reimbursement even if a woman's eligi- 
bility for Medicaid is ultimately denied; thus, this 
change would encourage private physicians to ac- 
cept poor women for prenatal care. 

Encouraging the Development of 
Comprehensive Schooi-Based Clinics 
for Adolescents 

Option 3: The Federal Medicaid program could 
diiect the States to expand funding for com- 
prehensive school-based health clinics through 
Medicaid and its Early and Periodic Screen- 
ing, Diagnosis, and Treatment (EPSDT) pro- 
gram. 
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School-based health cHnics that offer family 
planning services are promising as an effective 
way to reduce pregnancy rates among high-risk 
teenagers. Teenagert have special needs when it 
comes to family planning services. Because ot their 
need for confidentiality, a caring attitude on the 
part of staff, and p. oximity, the usefulness of the 
existing network of family planning services for 
teenagers is limited (515a, 776a). 

At present, 64 percent of the total funding for 
school-based clinics is provided by public sources; 
the remaining 36 percent is provided by private 
sources (e.g., foundations, corporations, private 
fees). Of the public funding for school-based 
clinics, ftie bulk is provided by States through the 
MCH block grant or State-only funds (333a). 
Medicaid s EPSDT program provides about 14 per- 
cent of the total funds for school-based clinics. Other 
Federal programs, including Title XX (Social Serv- 
ices), Title X (Pi mily Plannmg), and the commu- 
nity health centers program, provide about 6 pci- 
cent of the total funds. 

As a comprehensive program of preventive care 
for Medicaid-eligible children under 21 years of 
age, EPSDT is potentially available to fund a 
greater proportion of the services provided by 
school-based clinics offering family planning serv- 
ices. In some States, however, school-based clinics 
are not recognized as Medicaid providers because 
they do not have a physician on staff. Further- 
more, States can restrict payment to school-based 
clinics by stipulating very few screening visits for 
adolescents under the EPSDT periodicity sched- 
ule. To address these problems. Federal EPSDT 
regulations could be changed to require States to 
certify as EPSDT providers clinics that serve 
schools and to mandate a minimum number of 
EPSDT screening visits for adolescents. 

Implementing this option would still leave to 
local jurisdictions the decisions about what kinds 
of services to provide and in what schools. This 
option would merely enable localities that want 
to offer family planning and other health serv- 
ices to high-risk adolescents through school-based 
clinics to make greater use of Medicaid funds. 

ERIC 



Promoting Effective Newborn 
Screening Programs 

Option 4: The Federal Government, acting 
through the Division of Maternal and Child 
Health, could use newborn screening grant 
funds to encourage States to develop coordi- 
nated newborn screening programs. 

The effectiveness and costs of newborn screen- 
ing depend on the accurate identification of in- 
fants with the target disorders and coordination 
of screening \\ith followup and treatment serv- 
ices. Experts have long agreed that the quality and 
efficiency of newborn screening programs could 
be enhanced by the development of regional screen- 
ing programs, particularly where small State pop- 
ulations and low budgets restrict access to high 
quality screening services (e.g., 442). Currently, 
however, there is no ongoing system in place to 
assist States in developing regional programs. 

Ac present, there are only three regional new- 
born screening programs in the United States, to- 
gether accounting for about 20 percent of births 
(281). A majority of births (about 71 percent) are 
covered by State screening programs, most of 
which have a centralized laboratory, but only 
some of which have an organized program of 
services linking the laboratory to followup, treat- 
ment, and monitoring. A few States, accounting 
for about 9 percent of all births, operate without 
either a central laboratory or a centrally organized 
program, thus relying on an informal network of 
families, physicians, and a combination of pub- 
lic and private laboratories to provide screening 
and followup. In some areas, the lack of a coordi- 
nated network of services may be putting infants 
at risk of not being screened or of not receiving 
appropriate treatment. 

The importance of program organization and 
management in achieving the theoretically feasi- 
ble levels of effectiveness and efficiency of new- 
born screening argues for an aggressive Federal 
posture in encouraging the development of high- 
quality, low-cost newborn screening programs. 

The Centers for Disease Control's monitoring 
of the accuracy and precision of screening tests 
through its laboratory proficiency testing program 
addresses part, but not all, of the problem. The 
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U.S. Department of Health and Human Services, 
acting through the Division of Maternal and Child 
Health in the Public Health Service, could take 
an active role in encouraging and coordinating the 
development of regionalized newborn screening 
programs through its already existing oversight 
authority and its discretionary funds. 

Option 5: The Federal Government could in- 
crease funding for research on the effective- 
ness of newly developed tests designed for 
routine newborn screening. 

A number of States are considering inclusion 
in their screening programs of newly developed 
tests for cystic fibroses, sickle cell anemia, biotini- 
dase deficiency, and congenital adrenal hyperpla- 
sia. Adequate funding of research on the effec- 
tiveness of screening and treatment for these four 
disorders before the new tests diffuse widely into 
routine screening is needed to ensure the appro- 
priate use of resources. 

The value of newborn screening for cystic fibro- 
sis, the most common of the disorders currently 
under consideration for inclusion in screening pro- 
grams, is currently unknown. Carefully designed 
research studies of both accuracy of detection and 
effectiveness of early treatment are needed to 
make good judgments about the appropriate place 
of tests for cystic fibrosis in newborn screening 
programs. One such study of cystic fibrosis, 
funded by the National Institutes of Health, is al- 
ready underway (166). 

A federally funded study of one aspect of early 
treatment for sickle cell anemia was recently con- 
ducted (198). That study found that the use of 
prophylactic antibiotics in affected infants was 
successful in reducing the risk of sudden death due 
to overwhelming infection early in life (198). 
Other issues in the screening and treatment aspects 
of newborn screening for sickle cell anemia have 
not yet been resolved. Such issues include prob- 
lems in counseling and followup of sickle cell 
carriers. 

Tests for biotinidase deficiency and congenital 
adrenal hyperplasia are already being included 
in many State screening programs. No adequate 
long-term stu» lies to determine the value of screen- 
ing for these two disorders have yet been done. 



Encouraging Appropriate 
Weil-Child Care 

Option 6: The Federal Government could en- 
courage States to develop EPSDT screening 
protocols that combine fewer well-child care 
visits than are recommended in the Amer- 
ican Academy of Pediatrics ( AAP) guidelines 
with real increases in physician fees. 

For the poorest children who are eligible for 
Medicaid, access to well-child care needs to be 
dealt with either through the regular ^4edicaid 
program or through the Medicaid's EPSDT pro- 
gram. States have established EPSDT screening 
protocols that typically include fewer well-child 
visits than the 13 recommended in AAP guide- 
lines but more than the 7 visit recommended for 
childhood immunizations in the first 6 years of 
life. But as the EPSDT program has been imple- 
mented by the States, only a minority of eligible 
Medicaid children actually do have EPSDT visits 
in any year. 

There are several potential explanations for this 
situation. First, 32 States explicitly allow Medic- 
aid providers to bill for routine checkups for chil- 
dren under the regular Medicaid program, so 
many children may be receiving well-child serv- 
ices through this source. Second, the EPSDT pro- 
gram in many States is not well integrated with 




Photo credit Children's Hospital National Medical Center 

A schedule of well-child care visits that corresponds to 
the reconnmended schedule for childhood immunizations 
IS both effective and cost-saving to the 
US. health care system 
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the primary health care system, EPSDT screen- 
ing sites are separate from children's usual sources 
of medical care. Third, States have not aggres- 
sively recruited providers to the EPSDT pro- 
grams, and private providers may be reluctant to 
undertake the reporting commitments required by 
EPSDT. Finally, rates of payment for EPSDT 
screens are generally low. 

To increase recruitment of providers to EPSDT, 
one of the key incentives is the level of payment 
offered by Medicaid for EPSDT services. The evi- 
dence supporting the provision of more well-child 
care visits than the number required for complete 
immunization is very limited. Thus, Ftates could 
limit the number of well-child care visits under 
EPSDT to the seven required for immunizations 
and would be able to provide higher rates of pay- 
men* to EPSDT providers without incurring ad- 
diiional program costs. 

Whether thi.c option would actually be cost- 
neutral to Medicaid programs is uncertain, be- 
cause Medicaid children do not now receive the 
full complement of well-child care visits, and 
higher enrollments in EPSDT could actually in- 
crease the number of visits as well as the reim- 
bursements per visit. Nevertheless, OTA's anal- 
ysis indicates that improved adherence to clearly 
effective and cost-effective well-child care could 
be worth the immediate outlays. 

Such a strategy would be counterproductive if 
only one part were implemented by the States. 
That is, if the States were to limit the EPSDT pe- 
riodicity schedule without substantially increas- 
ing rates of payment for EPSDT screenings offered 
by private physicians, children might not receive 
the basic number of well-child care visits that are 
so clearly cost-saving to the U.S. health care 
system. 

Reductions in the number of well-child care 
visits should not be confused with reductions in 
the scope and availability of followup services. 
Once problems are identified in Medicaid eligi- 
ble children, the availability of diagnostic and 
treatment services is critical to these children's 
health status. 



Option 7: Congress could require States to of- 
fer children required followup services identi- 
fied in EPSDT screens, regardless of whether 
the services are covered in the State's Med- 
icaid plan. 

Once a child has entered the EPSDT screening 
system, the State is mandated to provide vision, 
hearing, and dental services but is not required 
to offer other followup care as needed above and 
beyond Lie services outlined in the State's Med- 
icaid plan. This option would increase the prob- 
ability that children's health problems identified 
by EPSDT screens are actually dealt with by 
Medicaid. 

In States that contract with private providers 
for EPSDT screens, this option would encourage 
providers to enroll children in EPSDT. The op- 
tion might discourage States from expanding Med- 
icaid children's access to EPSDT services, how- 
ever, because the State would lose control over 
covered services. 

Encouraging the Use of Child Safety 
Restraints in A Jtomobiies 

Option 8: The Federal Government, operating 
through its highway funding authority, could 
encourage those States whose child safety re- 
straint laws are not very stringent to auopt 
more rigorous standards. 

Child motor-vehicle safety-restraint laws have 
indisputably reduced serious injuries in very 
J oung children, and all States currently have laws 
requiring the use of infant or child restraints. The 
details of these State laws differ (636). To enhance 
the safety of children in States with less effective 
laws, the Federal Government could promulgate 
a model child safety restraint law whose adop- 
tion could be required for the receipt of Federal 
highway funds. 

Encouraging the Development of 
Nurse Home Visitor Programs 

Option 9: Congress could mandate that the 
U.S. Department of Health and Human Serv- 
ices fund experiments and evaluations of 
home visitor programs in populations at high 
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risk for low birthweight or child maltreat- 
ment and other injuries. 

Home visitor programs are labor intensive and 
therefore costly, and the evidence on their effec- 
tiveness is based on a small number of programs 
run by dedicated, enthusiastic, and particularly 
skilled people, so it is premature to conclude that 
the home visitor approach should be broadly 
applied. Nevertheless, the evidence is certainly 
strong enough to warrant more widespread ex- 
perimentation with the home visitor concept as 
a method of improving the outcome of pregnancy 
and the health of young children. Possible fund- 
ing and coordinating agencies include the National 
Center on Child Abuse and Neglect (NCCAN), 
the Division of Maternal and Child Health in the 
Public Health Service, and the Centeis for Dis- 
ease Control, all of which have jurisdiction over 
child health problems for which home visitor pro- 
grams may be effective. 

Funding for experimental programs needs to be 
directed to those with the strongest evaluation de- 
signs if useful information on effectiveness is to 
be achieved. The performance of NCCAN in 
funding valid research has been disappointing. 
Peer review of proposals for demonstration and 
evaluation grants or contracts one way of di- 
recting funds to the programs with the strongest 
evaluation designs. 

The U.S. Department of Health and Human 
Services already has the power to issue waivers 
under the Medicaid program to States that offer 
additional services (such as ho.ne visitors) to 
selected subgroups of Medicaid eligibles as an in- 
ducement to participate in case-management sys- 
tems where the freedom to cnoose a provider is 
restricted (Sec. 1915(b) of the Social Security Act). 
To obtain a waiver, however, a State must show- 
that the proposed program will as a whole reduce 
costs or slow tht rate of increase in Medicaid pro- 
gram costs. It may be difficult to justify an ex- 
pensive pi >gram such as home visitors on the ba- 
sis of cost-savings to Medicaid. More flexibility 
on the part of the Health Care Financing Adminis- 
tration in approving waivers containing these 
services would enhance thr development of buch 
programs. 



Improving Poor Children's Access to 
Physicians' Care 

Option 10: Congress could mandate that eligi- 
bility for Medicaid be extended to all chil- 
dren under 9 years of age in families with 
incomes below the Federal poverty line. 

OBRA-87 gave States the option to expand 
Medicaid to cover all poor children under 9 years 
of age and offer Medicaid to infants in families 
AMth incomes up to 185 peicent of the Federal pov- 
erty line. Making Medicaid eligibility for all poor 
children under age 9 mandatory would eliminate 
the inevitable disparity among States in eligibil- 
ity that will result from the optional provisions 
of OBRA-87 and would improve access to care 
for such children. 

The available evidence suggests that this option 
would be likely to improve the health status of 
newly eligible Medicaid children because it would 
increase their use of effective health care. It would 
also be costly to Medicaid because free care would 
bring about more use of medical care by these 
children. 

Option 11: Congress could require States to in- 
crease the fees paid to physicians when they 
care for Medicaid children. 

For children who are eligible, the Medicaid pro- 
gram offers a comprehensive array of health serv- 
ices. The key problem, however, is finding ade- 
quate sources of care. Physician participation in 
the Medicaid program varies from place to place, 
but it is clear that there are administrative and 
payment barriers that discourage Medicaid fami- 
lies from using private practices. 

The low levels of Medicaid fees in comparison 
to private fees in many States is of particular con- 
cern. By mandating increased fee levels for phy- 
sicians who treat Medicaid children. Congress 
could arrest the tendency for Medicaid children 
to seek primary care in sites different from those 
used by non-Medicaid children. Increased fee 
levels would also raise Medicaid program costs, 
however, and could encourage some unnecessary 
use of health services by Medicaid patients. 
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Option 12: Congress could increase direct Fed- 
eral subsidies of health care providers- 
through community health centers, maternal 
and child health projects, and other programs 
administered by State and local governments 
—to provide primary health care for poor 
families. 

An alternative to expanding Medicaid eligibil- 
ity would be for the Federal Government to in- 
crease its commitment to funding publicly subsi- 
dized providers of health care for the poor. The 
erosion of real Federal funding of programs that 
provide health care services for poor children and 
pregnant women in the last 9 years— a period 
when the population of poor and uninsured chil- 
d:en grew— has caused an increasing strain on 
these services. 

Increasing funding for direct provision of health 
services to the poor would have the advanta^^e 
of permitting States or localities to target serv - 



ices to areas of greatest need and to tailor pro- 
grams to the needs of poor women and children. 
Programs of enriched prenatal care, for example, 
can be more easily coordinated through State or 
local governments or community health centers 
than through physicians' private practices. 

By definition, however, the funding of public 
or publicly subsidized clinics for the poor tends 
to separate provision of care for poor children and 
pregnant women from care given to the nonpoor. 
The implications of separate streams of medical 
care are unclear. Although targeted programs can 
offer enhanced services tailored to the multiple 
needs of poor children and their families, their 
quality and effectiveness are likely to vary widely 
across areas. Without freedom to use other set- 
tings of care made possible by access to public 
or private health insurance, some poor women 
and children could ultimately receive lower qual- 
ity care. 
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INTRODUCTION 

In any study of children's health, an -bvious 
first question is whether American children are 
as healthy as they can be and whether their health 
has been improving in recent years. This chapter 
addresses that question by examining recent trends 
in a number of indicators of children's health. The 
greatest emphasis of this chapter is on infant mor 
tality, but other measures of children's health are 
examined as well. 

The infant mortality rate^ has long been a pri- 
mary indicator of the overall health status of na- 
tions for two reasons: first, it tends to be closely 
associated with access to adequate food, shelter, 
education, sanitation, and health care (426); and 
second, it is relatively easy to monitor with basic 
vital statistics collected in most countries. Indeed, 
its wide availability as a quality-of-life indicator 
has given infant mortality a visibility in policy 

The infant mortality rate for any year is defined as the number 
of infant deaths under 1 year of age per 1,000 live births in the same 
year The infant mortahty rate is the sum of two components: the 
neonatal mortality rate (defined as the number of infant deaths un- 
der 23 days per 1,000 live births), and the postneonatal mortality 
rate (defined as the number of infant deaths between 28 days and 
1 year per 1,000 live births) When linked birth and death certifi- 
cates are available, the postneonatal mortality rate is usually de- 
fined as the number of infant deaths between 28 days and 1 year 
per 1,0(X) neonatal survivors Unless otherwise indicated, the former 
definition will be used in this chapter. 



debates that it might not other' ^se have. The 
much higher rate of infant mortality in the South 
than in other parts of the United States, for ex- 
ample, has propelled leaders in that region to 
come up with a plan to reduce the disparity (604). 
The infant mortality rate may even overshadow 
other important, but much less easily measured, 
dimensions of children's health status that take 
account of the full physical, cognitive, and emo- 
tional well-being of children in this country. 

One of the problems in evaluating children's 
health is that good indicators of children's health 
status are hard to find. More research aimed at 
developing valid measures that take a broader 
view of children's health would certainly enhance 
our understanding of the health problems of chil- 
dren in this country. Lacking such measures at 
present, OTA has focused in this chapter on those 
measures for which recent data (into the 1980s) 
are available. 

The first part of this chapter examines U.S. in- 
fant mortality rates and the reasons for the re- 
cent slowdown in improvement experienced in 
this country. The second part of the chapter ex- 
amines several indicators of children'3 health sta- 
tus in the period beyond infancy. 



THE: PROBLEM OF INFANT MORTALITY 



The current status of and trends in infant mor- 
tality rates in the United States are matters of 
widespread concern (426,666). After a period of 
rapid decline from the mid-1960s through the 
'1970s, the pace of the decline in the U.S. infant 
mortality rate may be significantly slowing. Re- 
cent final mortality data show an average annual 
decline in the U.S. infant mortality rate of 3. 3 per- 
cent for the 3-year period from 1981 to 1984 (709). 
This is the lowest percentage reduction in the U.S. 
infant mortality rate in any 3-year peri d since 
1965. 



Hope that the trend from 1981 to 1984 is an 
aberration from an otherwise substantial and con- 
tinuous decline in the U.S. infant mortality rate 
since the mid-1960s is not supported by the most 
recent pr ovisional data on U.S. infant mortality.^ 

Provisional mortality data and final mortality data are both based 
on birth and death certificates reported by State vital statistics offices. 
In this chapter, provisional data for a given year are for the preceding 
12 months ending with June 30; final mortality data, however, are 
for the calendar year. Because of differences m reporting systems, 
pro\ isional data are not always comparable to final data Trends 
Within each system are highly correlated, however, so provisional 
data on infant mortality rates may be used in lieu of final data to 
provide a reasonable estimate of the most recent trends (337) 
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These provisional data indicate that the average 
annual rate of decline in the U.S. * iant mortal- 
ity rate for 1985 and 1986 was only i.4 percent— a 
smaller decline than the previous low for a 2-year 
period. At this rate of decrease in U.S. infant mor- 
tality rates, the U.S. Surgeon General's objective 
of reducing the U.S. infant mortality rate to 9.0 
infant deaths per 1,000 live birtns by 1990 (715) 
will not be reached. 

Not only has there been a decline in the rate 
of decrease in the overall U.S. infant mortality 
rate, but large racial disparities in infant mortal- 
ity rates persist. Over the past 24 years, black in- 
fant mortality has been consistently higher than 
white infant mortality by almost cwo to one (see 
app. C). In 1985, the infant mortality rate was 
18.2 infant deaths per 1,000 live births for blacks 
and 9.3 for whites. 

Infant Mortality In the United States 
and Other Developed Countries 

In comparison to the ranking of several other 
industrialized countries, the United States' rank- 
ing with respect to infant mortality is unfavor- 
able (see table 2-1). In 1985, the United States had 
10.6 infant deaths per 1,000 live births, and its 
infant n,ortality rank of 17th was unchanged from 
1980. Even if the higher infant mortality rates of 
blacks and other minorities are excluded from the 
comparisons for 1985, the remaining (white) U.S. 
rate of 9.3 deaths per 1,000 live births would still 
yield a comparatively low rank of 10th. If the U.S. 
infant mortality rate in 1985 had been equal to 
that achieved by the country with the lowest rate 
(Japan, with a rate of 5.5 infant deatris per 1,000 
live births), the United States would have had 
19,350 fewer infant deaths that year — a sum 
greater than the number of deaths of all children 
between 1 and 15 years of age in 1985. 

A country's infant mortality rate depends both 
on the incidence of low b'rthweight and on birth- 
weight-specific infant mortality rates. The inter- 
national ranking cf the United States with respect 
to the incidence of low birthweight is rather poor. 
In 1980, the United States ranked 14th in the per- 
centage of live births that were low birthweight 
(less than 2,500 grams) and 15th in the percent- 
age of live births that were very low birthweight 
(less than 1,500 grams) (296). 



Table 2*1.— Comparison of Infant Mortality Rates* 
In the United States and Other Countries, 1985 



Country infant mortality rate, 1985 

1 Japan 5.5 

2. f-:nland 6 3 

3. Sweden 6 7 

4. Switzerland 6.9 

5. Denmark 7.9 

6. Canada 7.9 

7. Netiierlands 8 0 

8. France 8.1 

9 Norway 8.3 

10. Ireland . 8.9 

11 United Kingdom 9.4 

12. Belgium 9.4 

13. West Germany 9.5 

14. East Germany 9.9 

15. Australia 9.9 

16. Spam 10.5'^ 

17. United States 10.6 

18. Italy 10.9 

19. New Zealand 110 

20 Austria 11.0 

21. Israel 11.9 

22. Brunei 12 0 

23. Malta 13.6 

24. Greece 14.0 

25. Czechoslovakia 15.3^ 

26. Bulgaria 15.8 

27. Cuba 16.5 

28 Poland 18.5 

29. Hungary 20.4 

30. Romania 23.4^ 



^The infant mortality rate is defined as the number of infants who die m the first 
year of life per 1,000 live births 
^This IS Spain's infant mortality rate in 1983 
^These infant mortality rates are for i984 

SOURCE A Von Cube, Population Reference Bureau, Washington, OC. personal 
communication. May and September 1987 

U.S. birthweight-specific mortality rates are 
comparable or superior to birthweight-specific 
mortality rates in a number of countries that have 
the same or a lower overall infant mortality rate 
(158,236). In 1980, for example, the United States 
had an overall infant mortality rate of 12.6 in- 
fant deaths per 1,000 live births— higher than the 
rates in Sweden (with 6.9 infant deaths) and Eng- 
land/Wales (with 12.1 deaths) (501) (see table 2- 
2). In terms of birthweight-specific neonatal and 
infant mortality rates in 1980, the United States 
generally did slightly worse than Sweden at the 
normal birthweight intervals, but substantially 
better than Sweden at the low birthweight inter- 
vals (see table 2-2). Sweden had lower infant and 
neonatal mortality rates than the United States 
because Sweden had a more favorable birth dis- 
tribution than the United States, in the United 
States, 6.84 percent of live births in 1980 were low 
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Table 2-2.— Comparison of Birthweight-Spectfic Mortality Rates and the incidence of 
Low Birthweight Births in the United States, Sweden, and England/Waies, 1980 



United States^ 



Sweden^ 



BIrthwelght'Specific neonatal mortality rate^ 
Low birthweight: 

1, 000-1, 499g 

<l500g 

1, 500-1, 999g 

2,000-2,499g 

<2.500g 

Normal birthweight' 

2,500.2,999g 

3,000-3,499g 

3,500-3,999g 

4,000-4,499g 

>2,500g 

>4,000g 

>4,500 

Birthweight'Speclfic infant mortality rate^ 

Low birthweight: 

1, 000-1, 499g 

<1,500g 

1,500-1 ,999g 

2,000-2,499g 

<2,500g 

Normal birthweight: 

2,500-2,999g . . . . 

3,000-3,499g 

3,500-3,999g 

4,000-4,499g 

>2,500g 

>4,000g 

>4,500g 

Overall infant mortality rate 

Incidence of low birthweight^ 

Percentage of bfrthweights <1,500g 

Percentage of birthweights <2,500g ... 



183 3 
437.7 
49 7 
15.7 
92.9 

4 1 

20 
1 4 
1.5 
2.2 
1.9 
37 



212.8 
465.6 
65.3 
24.6 
106 3 

8.9 
4.9 
3.5 
34 
5.0 
3.9 
5.9 
126 



1.15% 
6.84% 



2172 
NA 
56 4 
175 
NA 

4.2 
16 
10 
- 2 
NA 
NA 
1.2 



235 0 

NA 
67 0 
21 7 

NA 

6.7 
31 
2.2 
21 
NA 
NA 
1.7 

6.9 

0.49% 
4 03% 



England/Wales" 



NA^ 
359.8 
NA 
17.7 
NA 

4.9 
2.4 
1.8 
NA 
NA 
2.3 



NA 
NA 
MA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

12.1 

0.77% 
6.79% 



S Department of Health and Human Servicris. Public Health Seivtce, Centers for Dtsoase Control, preliminary t. 3s from the 1980 National Infant Mortality Stn^ell 
lance Project (NIMS). May 1985 Alf birthweight-spectfic deaths of multiple birth infants were assigned to the neonatal per»od 

S Department of Health and Human Services. Public Health Service, NaUunal Centei for Health Statistics, Proceedings of the international Collabofattve Effort 
on Permatal ar)d infant Mortality, vol f (Hyaltsville. MD NCHS, August 1985) 

^The birthv^eight specific neonatal mortality rate is defined as the number ui infants in a given birthWf.ghl interval Aho die m the first 28 days of life per 1,000 live 
births in that interval 
t^NA »= not available 

^The birthweight'Specific infant mortality rate is defined as the number of tnfanls in a given birth Adight interval who die m the first year cf life per 1.000 live births 
in that interval 

institute of Medicine. Preventing Lo^ Birthweight {Washington. DC National Academy Press, 1985) Sv^edish percentage is for 1978 



SOURCF Office of Technology Assessment, 19 



birthweight, while in Sweden, only about 4.03 
percent of live births were low birthweighi (see 
table 2-2). In terms of birthweight-specific mor- 
tality rates, the United States did worse than Eng- 
land/Wales at very low birthweight intervals, but 
better than England/Wales at moderately low and 
normal birthweight inter\'als where many more 
births are concentrated. In England/ Wales, 6.79 
percent of live births in 1980 were low birth- 
weight, only 0.77 percent of live births were very 
low birthweight. 



In 1983, the United States had higher overall 
neonatal and infant mortality rates than West 
Germany (see table 2-3). According to calculations 
for the United States based on aggregated data 
from nine States, birthweigiit-specific mortality 
rates in the Unites* ates in 1983 were lower than 
those in West Germany, but West Germany had 
a more favorable birthweight distribution, about 
6.7 percent of live births in the United States were 
low birthweight, as compared to 5.6 percent in 
West Germany (see table 2-3). In sum, the evi- 
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Table 2-3.— Comparison of Birthwelght-Specific 
Mortality Rates and the Incidence of Low 

Birthweight Births in the United States 
(Selected States) and West Germany, 1983 

United States West 
(selected States)^ German y^ 

Birlhwelght'Specific neonatal mortality rate^ 
Low birthweight: 

<1,000g 658.7 688.3 

1,000-1 ,999g 63 6 192 8 

2,000-2,499g. . .. 12.2 14.9 

Normal birthweight: 

^2,500 1.8 1 9 

All birthweights 7.2 5 9 

Blrthweight*specific infant mortality rate^ 
Low birthweight. 

<1,000g 701.7 824 4 

1, 000-1, 999g 911 137 9 

2,000-2,499g 22 1 27 9 

Normal birthweight 

^2,500g 46 51 

AH birthweights ... ill io.3 

Incidence of tow birthweight 

Pejcentage of birth- 
weights <l,500g .. . 0.49% 0.27% 

Percentage of birth- 
weights <2,500g 6.7%^ 5.6% 

*rhe neona'.al mortality rates for the United States v^ere calculated from aggre 
gcted births and neonatal deaths tn nme States Georgia. Maine, Minnesota. 
Mis<50ur». Not,*^ Carolina, New Hampshire, New York (excludes New York City) 
Vermont, and Wtsconsin Infant mortality rales were calculated for those nine 
States minus New York State Ml birthweight-specific deaths of multiple birth 
infants were assigned to ihe neonatal period U S Department of Health and 
Human Services, Public Health Service. National Center tor Health Statistics. 
Proceeflings of the InternaUonal Collaborative Effort on Perinatal and infant Mor- 
tality, vol I (Hyattsville, MO NCHS. August 1985) 

^Herausgeber StatJstisches Bundesamt Wiesbaden, Verlag, W Kohlhammer 

'^MBH Stuttgart und Mainz, Bevolkerung und Erwerbstatideil, Riehe 1. Geble. 

und 6evc!keruo, i9d3 
^The birthweight-specific neonatal mortality rate is defined as the number of m 

fants m a given birthweight mterval who dje in the fust 28 days of life per I 000 

live births in that interval 
^The birthweight specific infant mortality rate is defined as the number oi m 

fants in a given birthv "ight interval who die in the first year of life per 1 000 

live births m that mter'al 
*-The percentage calculated on the ba^is of nine Staies is 6 6 perceni ti . ^^er 

centage calculated on the basis of eight states is 6 7 percent 
SOURCt Office of Technology Assessment, i988 



dence that is available indicates that the relatively 
poor international ranking of the United States 
with respect to infant mortality is largely due to 
the country's unfavorable birthweight distri- 
bution. 



U.S. Infant Mortality Trends 

Over the fi.st half of this century, the U.S. in- 
fant mortality rate declined by 100 percent, reach- 
ing about 50 infant deaths per LOOO li^'e births 



in 1950. The subsequent trends in the U.S. infant 
mortality rate can be divided into two time 
periods: 

• 1950 to 1967, represented by little change in 
infant mortality rates for whites and even less 
change in the rates for blacks; and 

• 1968 to 1984, represented by a rapid decline 
in infant mortality for both whites and blacks. 

Because vital statistics data from the early 1960s 
may not be as accurate as data from the late 1960s 
and subsequent years, particularly for blacks,^ the 
discussion that follows emphasizes the years af- 
ter 1967. 

U.S. infant, neonatal, and postneonata! mor- 
tality rates and annual percentage changes for the 
years 1968 to 1985 are presented in appendix C. 
From 1968 to 1985,, the U.S. infant mortality rate 
declined by about 50 percent for both whites and 
blacks, reaching 9.3 infant deaths per 1,000 live 
births for whites and 18.2 infant deaths for blacks. 
The average annual compound rate of decline in 
overall U.S. infant mortality during this period 
was 4.1 percent. 

Since 1981, there has been a substantial, un- 
precedented, and statistically significant slow- 
down in the rate of improvement in U.S. infant 
mortality rates. From 1981 to 1984, the U.S. in- 
fant mortality rate declined by an average annual 
compound rate of 3.3 percent (709).. The 3.3-per- 
cent average annual decline in the U.S. infant 
mortality rate from 1981 to 1984 not only was 
down from a 4.1-percent decline from 1977 to 
1981, but it was also lower than the 4.5-percent 
average annual decline for the entire period from 
1968 to 1981 (709). 

Provisional data on U.S. infant mortality rates 
for 1986 indicate that the situation is continuing 
to deteriorate. Provisional data for each year from 
1982 through 1986 indicate a progressive decrease 



The reabon vilal statistics data from the early 1960s, particularly 
for bUcks, may !iot be as accurate as data from the late 1960s and 
subsequent years is that in the 1960s there may have been a consid- 
erable nu'^'.ber of out-of-hospjtal binhs lo blacks One investigator 
notes titat from 1950 to 7967, nonwhite out-of-hospital births in the 
United States declined from 42 percent of nonwhite births to 7 per- 
cent A State-level study of the 1950-67 period showed that the re- 
ported luv\ birthweight Mte was high.y correlated with the percentage 
of ''.onwhite births occurring in the hospital This suggests that as 
more nonwhik births occurred in hospitals and were reported, low 
birthweight and inlant mortality increased (126J 
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in the average annua! compound rale of decline 
in the U.S. infant mortality rate (709).'' The de- 
cline in the provisional U.S. infant mortality rate 
for 1987 is less than 1.1 percent — a negligible im- 
provement over the previous year. 

Although year-to-year fluctuations in reported 
infant mortality rates are expected, the recent 
slowdown in improvement of U.S. infant mortal- 
ity rates cannot be dismissed as random variation 
around the trend. At OTA s request, the National 
Center for Health Statistics (NCHS) predicted 
U.S. infant mortality rates f r the 3-year period 
from 1982 to 1984 on the basis of trends in final 
U.S. infant mortality rates from 1968 to 1981. 
The U.S. infant mortality rate NCHS predicted 
for 1984, 10.4 deaths, was significantly lower than 
the actual 1984 rate of 10.8 deaths (p = 0.01). 
Had the U.S. infant mortality rate continued to 
decline after 1981 at the rate predicted by i^ICHS, 
the United States would have suffered 1,395 fewer 
infant deaths in 1984 than actually occurred (339). 
The disparity between the predicted rate and the 
actual U.S. infant mortality rate increased further 
in 1985— the most recent year for which final U.S. 
infant mortality data are available. The U.S. in- 
fant mortality rate in 1985 was 10.6 infant deaths 
per 1,000 live births, while the rate predicted on 
the basis of the NCHS regression analysis was 9.9 
deaths. 

Just how substantial a departure from the past 
the most recent U.S. infant mortality trends rep- 
resent is illustrated in figure 2-1. The dashed line 
shows the U.S. infant mortality rate through July 
1986 as predicted on the basis of provisional data 
for January 1970 to December 1982 (339). The 
solid line shows the U.S. infant mortality rate as 
determined from monthly provisional infant mor- 
tality data from January 1970 through July 1986. 
For the years 1983 through July 1986, the solid 
line substantially departs from the dashed line. 



*T^e reduction in the U S infant nnortality rate, according to 
prjvisional data, w?s 6.6 percent for 1982, 3 5 percent for 1983, 
I 8 percent for 1984, a. 9 percent in 1985, 0.9 percent in 198b, and 
1 1 percent in 1987 (709) From 1982 to 1986. the average annual 
reduction in provisional U S infant nnortality rates was 3 percent 
(about 71 percent of the average rate decrease in the pruvjbu)nal 
rates for 1977 to 1981) 

Rates v^ere predicted by a linear regression of the logarithm ui 
infant mortality as a function of tinne. 



Why the Slowdown in Improvement in 
U.S. Infant Mortality Rates? 

VVhy the slowdown in improvement in the U.S. 
infant mortality rate since the early 1980s? To ad- 
dress this question, it is necessary to understand 
the importance of birth weight as a risk factor for 
infant mortality. Low birthweight, defined as un- 
der 2,500 grams, is a major determinant of infant 
mortality (296). In 1980, low birthweight infants 
made up less than 7 percent of the population of 
newborns in the United States but accounted for 
60 percent of all babies who died in infancy (687). 

Low birthweight affects infant mortality through 
its effect on both neonatal mortality and on post- 
neonatal mortality, but the greatest effect is on 
neonatal mortality. In 1980, 75 percent of all ne- 
onatal deaths and 30 percent of all postneonatal 
deaths in the United States occurred in low birth- 
weight in 'ants (687). As shov^n in figure 2-2, the 
risk of death increases as birthweight decreases. 
In 1980, ver>^ low birthweight infants (those weigh- 
ing under 1,500 grams at birth) had only about 
6 chances in 10 of surviving beyond the neonatal 
period. 

Progress in reducing U.S. infant mortality can 
come either through changes in the distribution 
of birthweights toward heavier babies or through 
changes in birthweight-specific infant mortality 
rates. Historically, most of the progress in the 
United States since 1960 has been in the realm of 
improved birthweight-specific mortality rates (8, 
21 J ,340,628,754). In fact, between 1960 and 1980, 
about 91 percent of the improvement in the U.S. 
infant mortality race was due to changes in birth- 
weight-specific mortality rates (80). The improve- 
ments in birthweight-specific mortality rates from 
1960 to 1980 benefited black babies as well as 
white babies For blacks,, in fact, the percentage 
decreases in birthweight-specific infant mortality 
from 1960 to 1980 were higher than the decreases 
for whites (80). 

Improvement in U.S. birthweight-specific mor- 
tality rates has continued beyond 1980 (see table 
2-4).^ From 1980 to 1983, declines in birthweight- 

'^Lstimateb of 1983 birthweight bpetifjc infant mortality rates for 
the United States were der.ved by aggregating data from eight Slates 
Georgia, Maine, Minnesota, Mis&ouri, North Carolina New Hamp- 
shire, Vermont, and Wisconsm (687706) Comparison of the overall 

continued on next page 
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Figure 2-1.— Piovisionai U.S. Infant Mortality R.ites, January 1970 to July 1986" 

(12 month movlns e.erages) 
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Year/Month 

NOTE Dashed line fitted by log hnear regression analysts of provisional U S infant mortaiity rates for January 1970 to December 1932 

SOURCE J Kieinman, National Center for Health Statistics. Public Healfi Service, U S Department of Health and Human Services, HyattsviUe. MD. unpublished data 
from US vita! statistics. 1966 



specific mortality rates were generally larger 
among infants born at low birthwei^nts than 
among infants born at normal birthweights. An 
important exception was in the group of tiny in- 
fants weighing less than 1 000 grams at birth, the 
decline in birthweight-speclfic mortality among 
these infants was less than the decline for normal 
birthweight infants. The group of infants that ex- 
perienced the largest decline in birthweight-specif- 
ic mortality rates from 1980 to 1983 was the group 
in the birthweight interval from 1,000 to 1,499 
grams. 

While U.S. birthweight-specific mortality rates 
have been improving, the birthweight distribution 

aggregated neonatal and infant mortality rates of this sample of 
States with the U 5. final mortality statistics for 1983 supports the 
conclusion that these Slattb were highly representative uf the United 
States— there was almost no difference in the overall rates 



tn the United States has actually deteriorated since 
1977. As shown in table 2-5, the percentage of 
live births at normal birthweights increased slightly 
from 1977 to 1984, but there was a shift in the 
distribution of low birthweight babies toward the 
lowest birthweight intervals (those under 1,000 
grams). Had U.S. birthweight-specihc mortality 
rates not improved from 1977 to 1984, the dete- 
riorating birthweight distribution would have re- 
sulted in an increase in the overall U.S. infant 
mortality rate. The overall U.S. infant mortality 
rate would have increased at an average annual 
rate of 0.7 percent between 1977 and 1980 and 
1.2 percent between 1981 and 1984 (339).^ 



"These calculations were based un the assumption that U S 
birlhweight-specihc murtdhty rates reported for 1980 held for the 
entire 1977-84 period. 
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Figure 2-2.— U.S. Infant, Neonatal, and Postneonatal Mortality Rates, by BIrthweight, 1980 Birth Cohort 
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SOURCE Offfceot Technology Assessment l9G8. calculated frcm the prehmmary tables from the 1980 National infant Morlaitty Surveillance pJO/ecl 0 S Department 
ol Health and Human Services, Public Health Service, Centers for Orsease Control. Atlanta, GA May i986 



Furthermore, although U.S. birthwei^ht-specific 
mortality rates have continued to decline through- 
out the 19805, the improvements are coming more 
slowly now than they did in the la^e 1970s and 
the pattern of improvement across birthweights 
has changed. National birthweigli'-specific infant 
mortality rates are available only for 1960 and 
1980; to consider recent changes in the pattern of 
mortality across birthweights, one must use more 
limited databases compiled in individual States. 



Data on birthweight-specific neonatal mortal- 
ity from California are shown in table 2-6/ These 
data show a substantial slowdown in improve- 
ment in the neonatal mortality rates for moder- 
ately low birthweight babies (those weighing be- 
tween 1,500 and 2,499 grams) from the 1978-81 

*Birlhvveighl specific neonatal nnorlahly dala irom California are 
available only for newborns weighing nnore lhan 500 granns Con- 
sequently, the birlhweighl-specific nnorlality rales reported in ta- 
ble 2-b are lower lhan California s official neonatal morldlily rales 
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Table 2-4.— Changes in U.S. Birthweight-Specific Mortality Rates From 1980 to 1983 



Birthweightspecjfic Birthweight-specific 
neonatal mortahty rate^ mfant mortality rate^ 





1980^ 


1983^ 


Percent change 
1980-83« 


1980^ 


1983* 


Percent change 
1980-83^ 


Low birtbwelgbi: 














<1,000g 


727.3^ 


658.7^ 


- 9.4% 


753.5^ 


701 7* 


- 6.8% 


1.000-1 .499a 


. . . 183.3*^ 


117.3^ 


-35.9 


212.8^ 


154 9* 


-27 2 


1. 500-1, 999g 


49 7^ 


38.1^ 


-23.3 


65.3^ 


59.8* 


- 8.4 


2.000-2,499g 


■»5 7^ 


12 2^ 


-22.2 


24 6^ 


22.1* 


- 98 


Normal blrthwelght: 














>2.500g 


2.2^ 


1 8^ 


-14.9% 


5 0^ 


4.6* 


- 81% 


Ail birthweights 


. . . 8.4^ 


7.2^ 


-13.8% 


12.0^ 


11.1* 


- 7.6% 



^he birthwejghl specific neonatal mortality rate is defined as the number of infants m a given Oirthweight interval who die m the ftist 28 days of life per i.OOO nve 
births in tnat interval 

^he birthweight specific infant mortahty rate 15 denned as the number of mfants m a given btrtnweight interval who die in the first year of life per i.OOO live births 

^Centers for Disease Control. Public Health Service. U S Department Health and Human Services, preur .nar> labio from the 1980 National Infant Mortairty Surveil- 
lance Project. Atlanta. GA. May 1986 All birtnweight specific deaths of multiptn birth infants were assigned to the neonatal period 

S birthweight specific neonatal vitality rates for 1983 were calculated from aggregated births aud neonatai deaths in nine States Georgia. Maine. Minnesota. 
Missouri. North Carolina. New Hampshire, New York (excluding New Yorx Ct»y;. ferment, and Wisconsin U S Department of Health and Human Services. Public 
Health Service. National Center for Health Statistics. Proceedings of the Intemationai Coiiaoorative Effan on Pennatai and infant Mortality, voi I ^Hyattsvule. MO 
NCHS. August t985) 

^Percentage change calculated on unrounded numbers 

S birthweight-specific infant mortality rales fcr t983 were calculated for the nme States noted above minus New York State 

SOURCE Office of Technology Assessment. 1988 



Table 2-5.— U.S. Birthweight Distribution, Live Births, 1977, 1981, 1984 





1977^ 


1981** 


1934*^ 


Average annual percentage 
increase in number of births 

1977-81^ 1981-84^ 


Number of 
births (000s) 


Percent of 
at) births^ 


Number of 
births (000s) 


Percent of 
all binhs*^ 


Number of 
birihs (000s) 


Percent of 
all births^ 


Low birthweight: 


















<500g 


30 


01% 


35 


0 1% 


4 4 


0 1% 


3.56% 


817% 


500-9999 .... 


14 2 


04 


16 1 


04 


16 8 


05 


311 


1 56 


1. 000-1, 499g . 


204 


06 


22 2 


06 


22 3 


06 


206 


0.19 


1, 500-1, 999g 


45 6 


1 4 


47 1 


1 3 


47 1 


1 3 


080 


0 02 


2,0O0-2.499g. , , 


1521 


46 


1581 


44 


155 8 


4 3 


098 


-004 


Normal birthweight: 


















>2,500g .. 


3.091 3 


92 9% 


3^382 0 


93 2% 


3.422 7 


93 3% 


2 27% 


0 40% 


All birthweights 


3,326 6 


100 0% 


3.629 2 


100 0% 


3,669 1 


100 0% 


2.20% 


0 37% 



^US Department of Health and Human Services. Public Heaith Service. National Centei tor Heaith Statistics. Advance Report Fmai Natality Statistics. l984. Monthiy 
Vital Statis*ics Report, vol 35. No 4 (supplement). DHHS Pub No (PHS) 86 ii20 (HyattsviJIe. MO PHS. July 18. 1986) 

S Oepartrr.ont of Health and Human Ssrvices. Pubnc Health Service National Center for Health Statistics, vitat Statistics of the United States. f9df s^oi I Natality. 
OHHSPub No (PHS) 85-1113 (V/ashington. DC US Government Printing Office. i985) 

"U S Oepanment of Health and Human Services. Pnbl.c Health Service. National Ceniei for Health Statistics vnai Slaiisttcs ot the United States, 197/ vot t Natality, 
OHHSPub No (PHS) 8m 113 (Washington. OC US Government Printing Office. 1981) 
^The distribution of live birlhs o! unknown birthweight was assumed to be the same as the distribution qj live births at known birthweights 
^Percentage calculated on unrounded numbers 



SOURCE Office of Technology Assessment. 1988 



period to the 1981-34 period and dramatic im- 
provement in the rates for very low birthweight 
infants (those weighing between 50C and 1,500 
grams), especially in the tiny newborns weighing 
500 to 999 grams. The neonatal mortality rate for 
the very low birthweight infants in California de- 
clined more rapidly in the 1980s than it did in the 
late 1970s; however, very low birthweight infants 
make up a small proportion of all low birthweight 
births (see table 2-5), so the neonatal mortality 
rate for all low birthweight babies (i.e., those 
weighing more than 500 grams) declined slightly 



more slowly in the early 1980s than it did in the 
late 1970s. 

Thus, available evidence suggests that the slow- 
down in improvement in U.S. infant mortality in 
the early 1980s compared to the late 1970s is the 
result of both a more rapid deterioration in the 
U.S. birthweight distribution and, to a lesser ex- 
tent, slowed improvement in U.S. birthweight- 
specific mortality rates. 

There are no sure answers to the question of 
why the U.S. infant mortality rale began to level 
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Table 2-6.— Changes in Caiifornia's Birthweight-Specific Neonatal Mortality Rates, 1978, 1981, 1984 



Birthweight specific neonatai mortality rate^ Percent change Percent change 
1 97 8 1 98 1 1 984 1 978-8 1 1 98 1 -84 



500-999g . . . . 628 79 582 06 487 92 - 7 43% -16 17% 

1,000-1,499g 181 55 139.15 10399 -23.35 -25.27 

1.500-1,999g ... 4800 35.64 3654 -2576 + 254 

2,000-2,499g 13.99 12 72 12 10 - 9 09 - 4 86 

500-2,499g 73 24 64.04 55.28 -12.56 -12.11 

Normal birihweight: 

>2,500g 1 91 1.67 1 47 -12.87% -11.95% 

AI! birthweights 

>500g .... 6 29 5 25 4 66 -16 47% -11.27% 

^he bifthweiQht spectfjc neonatai mortaitty rate is defined as the number of jr.fants m a given oirthwcghi mtervai Aho oie tn ihe ftrst 28 days oJ nfe per 1 000 itve 
births tn that tntervat 

SOURCE Office of Technology Assessment i988 cajco»ated fiom onPubushea data from the Mate-^nal and Ch.id Health catabase provrtded by F Rust Oniversay of 
California. Santa Barbara CA. August 1986 April and August 1937 



off in the early 1980s. Too little is known about 
how various factors— maternal, medicaK and en- 
vironmental—affect newborn babies' risks of dy- 
ing in their first year tt» quantify the effects of 
changes in these factors on infant mortality. Yet 
we do know enough about the kinds of factors 
that matter to explore possible explanations .or 
the slowdown. Several possible explanations are 
examined below. 

Changes in Birth Reporting/Increased 
Resuscitation of the Tiniest Newborns 

Some observers have suggested that the recent 
slowdown in improvement in the U.S. infant mor- 
tality rate is, at least in part, an artifact of in- 
creased reporting of live births that in the past 
would have been reported as fetal deaths or would 
have gone unreported altogether. 

The basis for most States' reporting require- 
ments is the World Health Organization's defini- 
tion of a live birth. That definition classifies as 
a live birth "the complete expulsion or extraction 
from its mother of a product of conception, ir- 
respective of the duration of pregnancy,, which, 
after such separation, breathes or shows any other 
evidence of life such as beating of the heart, pul- 
sation of the umbilical cord, or definite movement 
of voluntary muscles" (700). If the product of the 
delivery does not show any such signs of life, it 
is classified as a fetal death. In 43 States, fetal 
deaths have to be reported only if the gestational 
age is at least 20 weeks or if a minimum weight 
has been reached (755). If extremely premature 



births (e.g.,, those with birthweights under 500 
grams) are more frequently resuscitated today 
than they were in the late 1970s, they might be 
newly counted as live births instead of as fetal 
deaths, though their infant death rate would ap- 
proach 100 percent. Counting these under-500- 
gram resuscitated infants as live births rather than 
as fetal deaths would push up neonatal and in- 
fant mortality rates because the vast majority of 
these tiny infants die. 

Even without more aggressive resuscitation of 
the tiniest newborns, hospitals today may be more 
careful to report as live births what might have 
been reported as fetal deaths in the past. The rea- 
sons include increased pressure by State health au- 
thorities for complete reporting (210) as well as 
legal and economic considerations (755). More 
careful reporting of live births by hospitals also 
would have the etfect of artificially raising U.S. 
neonatal and infant mortality rates.'' 

Since changes in birth reporting practices are 
difficult to assess without detailed review of hos- 
pital and vital statistics recoils, more indirect tests 
of the importance of the -eporting phenomenon 
are necessary. National data on the distribution 
of live births in the United States show that from 
1981 to 1984, the reported number of live births 
under 500 grams increased much more rapidly 
than the number of live births at higher birth- 

"Thcrt apptar to be large Jiffercnct-s \n reporting of Iivc births 
.imon^* thf States an observation which suj;Kes{s that there is sub- 
stantiai room tor changes in reporting practices throughout the coun- 
try (755) 
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weights (see table 2-5). This observation suggests 
that reporting changes may indeed be taking place 
in the under-500-gram birthweight class. 

The increase in reported live births at the lowest 
birthweights in the United States is matched by 
a rapid decrease in fetal death rates at the lowest 
weights. The U.S. fetal death rate for weights 
under 1,000 grams declined much more rapidly 
from 1981 to 1984 (2 percent annually) than it de- 
clined from 1977 to 1981 (\i percent annually). 
If deliveries that in previous years would have 
been labeled fetal deaths are increasingly being 
labeled as live births, this labeling could account 
for the rapid rise in the number of very low birth- 
weight live births. 

To test how much of a difference such report- 
ing changes could make to the U.S. infant mor- 
tality rate, OTA recalculated U.S. infant mortality 
rates for 1981 and 1984, making two assumptions. 

• that in the two periods 1977-81 and 1981-84, 
the rate of change in the number of births 
under 500 grams was the same as the rate of 
change in number of births in all other low 
birthweight categories combined (500 to 2,500 
grams); and 

• that all of the "excess births" in the under- 
500-gram category (i.e., the difference be- 
tween the number of births actually reported 
in the under-500-gram category and the num- 
ber that would have been reported had the 
rate of change held constant) died in infancy. 

OTA calculated that without these excess 
births in the under-500-gram category, the U.S. 
infant mortality rate in 1981 would have been 
11.81 deaths per 1,000 live births in 1981 (instead 
of 11.9 deaths) and 10.41 deaths per 1,000 in 1984 
(instead of 10.8 deaths). These recalculated infant 
mortality rates correspond to a compound annual 
rate of decrease in the U.S. infant mortality rate 
of 4.4 percent from 1977 to 1981 and 4.1 percent 
from 1981 to 1984. 

Thus, much of the recent slowdown in improve- 
ment in the U.S. infant mortality rate could be 
accounted for by increased reporting of deliver- 
ies as live births. How much of the slowdown can 

'*The fclai death rate is defined as the ratio o\ tet«il dt«iths to fc 
tal deaths plus live births 
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be attributed to this reporting phenomenon de- 
pends on our willingness to believe that other 
factors— medical or environmental— are at work 
to differentially increase the frequency of live 
births in the very lowest weight category. If, for 
example, sexually transmitted diseases were found 
to be important correlates of very premature de- 
livery, an increase in the 1980s in the incidence 
of such disease among women of childbearing age 
could have differentially increased the number of 
births under 500 grams in this period— but this 
is simply conjecture. Currently, all that can be 
said is that we cannot rule out the possibility that 
a large part of the leveling off of improvement 
in the U.S. infant mortality rate in the early 1980s 
was an artifact of changes in birth reporting. 

Loss of Technological Opportunities 

One possibility is that technological opportu- 
nities for improving either the T S. birthweight 
distribution or birthweight-specif mortality rates 
that were available in the 1970s have run their 
course and have not been replaced by new oppor- 
tunities of equal importance. Because 65 percent 
of all infant deaths occur in the neonatal period 
and 75 percent of neonatal deaths occur in low 
birthweight babies, it is useful to consider whether 
opportunities to improve the outcomes of low 
birthweight babies in the neonatal period have de- 
clined. 

The 1970s saw rapid advances in technologies 
for treating low birthweight babies,, particularly 
babip*^ vith respiratory distress syndrome (RPS) 
the most common cause of neonatal death. Be- 
ginning in 1974, new respiratory therapy tech- 
niques and improvements in mechanical ventila- 
tion had a major impact on deaths from RDS 
(488,634). These respiratory technologies were 
first sucessfully applied in more mature infants 
with RDS. For less mature infants with RDS,. it 
is relatively difficult for respiratory technology 
to compensate for undeveloped lungs, and wean- 
ing such infants from a mechanical ventilator 
takes longer (77,237,285). Nevertheless, recent 
years have seen respiratory therapy technologies 
increasingly applied, and with greater success, to 
very low birthweight newborns (665). 

"Adv«ince*» in technologies tor treating low birthweight babies 
art discussed in OTA s 1^87 case study on ne(in<ital intensive* c<ue 
(t>t>5l 
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Given the history of development of neonatal 
respiratory therap> , it is reasonable to assume that 
the technology diffused in the late 1970s to moder- 
ately low birthweight babies and only later to 
smaller newborns. The vast majority (82 percent) 
of low birthweight infants are of moderately low 
birthv/eight (between 1,500 and 2,500 grams), so 
it is possible that the improvements in neonatal 
intensive care that are continuing to yield dra- 
matic improvements in very low birthweight ba- 
hiei>' chances of survival are statistically imper- 
ceptible because of the relatively small number 
of very low birthweight births. Data presented 
above from California support this hypothesis (see 
table 2-6). In California, the decline in neonatal 
mortality among very low birthweight babies was 
much higher in the 1981-84 period than it was in 
the 1978-81 period. But for moderately low birth- 
weight babies, the high rate of decline in the 1978- 
81 period virtually evaporated in the 1981-84 
period. Across all low birthweight classes, these 
changes translated into a modest decrease in the 
rate of decline in infant mortality (from 12.6 per- 
cent in the 1978-81 period to 11.9 percent in the 
1981-84 period, when the birthweight distribution 
is held constant at the 1978 level). 

Thus, it appears that in recent years the abil- 
ity of new neonatal intensive care technologies to 
bring about dramatic improvements in U.S. in- 
fant mortality rates has declined slightly. The de- 
cline would be greater with each succeeding year 
as existing neonatal technology becomes ever 
more widely applied even among the lowest birth- 
weight babies. This explanation for the slowdown 
in improvement in U.S. infant mortality rates, 
therefore, should become more important as time 
goes by. But new technologies currently under 
development—e.g., the use of exogenous natural 
or synthetic lung surfactant (207,251,304,349,422, 
602,751 )~may have a dramatic impact on RDS 
and, hence, infant mortality, in the furture. 

Another influence on U.S. infant mortality in 
the mid-1970s may have been the availability of 
legal abortions. Recent analyses suggest that the 
availability of abortions precipitated by the 1973 
U.S. Supreme Court decision Roe v. Wade may 
have had an influence on the rapid decreases in 
U.S. neonatal and infant mortality rates in the 
mid-1970s (118,119,229,311). The mechanism for 



this influence is probably the differential reduc- 
tion of births to women at high risk for infant 
mortality, such as very young teenagers and un- 
married women (610). 

The rapid increase in the U.S. abortion ratio^^ 
beginning in 1973 would be expected to stabilize 
at a point when the availability of abortion pro- 
viders was high enough to meet the demand for 
their services. At that time, the impact that abor- 
tion would have on the U.S. infant mortality rate 
would have already occurred, and sustaining the 
reduction in infant mortality in subsequent years 
would require new factors that may not have ma- 
terialized. 

Recent data suggest that the U.S. abortion ra- 
tio has indeed stabilized since 1981. Among adoles- 
cents, the percentage of pregnancies ended by 
abortion remained virtually unchanged between 
1980 and 1982 (703). These data would suggest 
that the decreases in U.S. infant mortality brought 
about by the sudden availability of legal abortion 
in 1973 were largely complete by 1981. 

Increased Poverty 

The inverse relationship between infant mor- 
tality and income has been well documented (118, 
176,218,229,619,757). But the ways in which pov- 
erty affects infant mortality is not well under- 
stood. Poor people may have lower rates of use 
of health care, higher stress, less hospitable home 
environments, higher rates of risky behaviors 
(e.g., smoking dnring pregnancy), fewer social 
supports, and more nutritional deficiencies than 
nonpoor people and also may exhibit racial and 
ethnic differences that contribute to the dispar- 
ity in infant mortality between poor and nonpoor 
people (456,583,757). Because the causal path- 
ways between poverty and infant mortality are 
not well understood, information on trends in 
poverty in the recent past can only be suggestive. 

Since the late 1970s, the family incomes of in- 
fants in the United States deteriorated markedly. 
Figure 2-3 shows the percentage of infants in the 
United States from families witn household in- 
comes below the poverty level throughout the 
1976-86 period. Whereas the average percentage 

''The aborhon ratio Jehned sb the number of abortions per 
1.000 live births 
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Figure 2-3.— Percentage of U.S. Infants Under 1 Year 
of Age in Poverty, 1976 86 
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of U.S. infants in poverty lietween 1976 and 1979 
was 17 to 18 percent, it rote to 23,9 percent be- 
tween 1981 and ^983 (419). Since 1983. the per- 
centage of U.S. infants in poverty has moderated, 
but at 21.3 percent in 1986, it was still almost 4 
percentage points higher than it was in the late 
1970s. 

There is no way of knowing exactly how much 
effect the dramatic increase in the percentage of 
infants living in poverty in recent years has had 
on the U.S, infant mortality rate. Probably, how- 
ever, only a modest part of the leveling off of im- 
provement in the U.S. infant mortality rate in the 
early 1980s is attributable to the deterioration in 
living standards of infants and their mothers. One 
study of low birthweight in the State of Wash- 
ington found that the percentage of women re- 
ceiving late or no prenatal care in low-income 
census tracts in the State increased 34 percent and 
that the low birthv\ eight rate in these census tracts 
increased by 18 percent between 1980 and 1982, 
years in which Washington State experienced an 
economic recession (176). The dramatic increase 
in the low birthweight rate in the low-income 
census tracts would cause a comparatively small 
rise in total infant mortality rates in the region,. 



' *The percentage of children in po verv v m the United States could 
actually be slightly higher than these date Mie;>cst. The reason is 
that these data categorize mothers with infants who live with par- 
ents or guardians as b.ing within the entire household income even 
if they do not receive any benefif of income earned by other indi- 
viduals m the household 



because poor women constitute a minority of the 
population. 

Changes in Pregnant Women and Children's 
Access to Health Services 

Other chapters of this assessment summarize 
the evidence on the effect of health care services 
on the health of U.S. infants and children. The 
weight of the evidence supports ihe contention 
that early and appropriate use of prenatal care, 
combined with access to specialized perinatal serv- 
ices for high-risk mothers and newborns, improves 
birth outcomes both by raising birthweights and 
by improving birthweight-specific mortality rates. 
In addition, delay in seeking or receiving care for 
infants with life-threatening conditions that re- 
spond strongly to appropriately timed medical 
care (e.g., infectious and respiratory diseases) may 
affect infant mortality rates (610). 

Because poverty and unemployment reduce fi- 
nancial access to health care services, the inverse 
relationship between poverty and infant mortal- 
ity may in part reflect differences in the use of 
appropriate services by pregnant women and chil- 
dren. But the impact that increases in U.S. pov- 
erty have on access to health care can be mediated 
by the provision of publicly funded or subsidized 
health services. Conversely, cutbacks in the avail- 
ability of public subsidies can exacerbate the im- 
pact of poverty and unemployment on access to 
services. 

In recent years, while the poverty rate among 
infants and children in this country rose. Federal 
spending for health care services for the poor de- 
clined. Three barometers of spending trends are 
the following: 



1 



changes in expenditures by Medicaid on be- 
half of poor children, 
changes in Federal spending on maternal and 
child health (MCH) services, and 
changes in Federal spending for community 
health centers and migrant health centers- 
direct Federal grant programs that provide 
primary health care to poor populations. 



'^Prenatal care IS discussed at g.'jater length inch 4 Specialized 
perinatal services for high-risk newborns dre discussed m OTAs 
1987 case study on neonatal intensive care (665) 

'^Sec ch 3 for rr^orc detail on these programs 
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Throughout the period from 1980 to 1984, the 
proportion of poor children eligible for Medicaid 
remained fairly stable. During that period, how- 
ever. Federal and State Medicaid spending per 
child recipient of Aid to Families With Dependent 
Children (AFDC) in constant dollars declined, re- 
flecting cutbacks in covered services, lower pay- 
ment rates to hospitals and doctors, and increased 
control over ihe use of services (278). From 1981 
to 1984, total Medicaid expenditures per AFDC 
child declined in constant dollars by an average 
of 3.1 percent annually — almost twice as fast as 
the decline in the 1978-81 period (see table 2-7). 
Total Medicaid spending on behalf of children 
from 1981 to 1984 declined by 5.1 percent in con- 
stant dollars for physician care and by 4.4 per- 
cent in constant dollars for prescription drugs 
(278). 

Funding by the Federal Government for MCH 
programs also decreased dramatically in real terms 
in the early 1980s, in contrast to more gradual 
declines in previous years. Whereas real Federal 
funding for MCH services declined at an average 
annual rate of 6 percent between 1978 and 1981,, 
it declined at an average annual rate of 12 per- 
cent between 1981 and 1984 (see table 2-8). Simi- 
lar declines in funding for the federally supported 
community health and migrant health centers 
occurred in the period from 1981 to 1984 (see ta- 
ble 2-8). Trends in Federal and State funding for 
MCH services from 1978 to 1984 are shown in 
figure 2-4. Although the States' funding for MCH 

Table 2-7.— Medicaid Expenditures Per Child 
Recipient of Aid to Families With Dependent Children, 
1978-84 



Expenditures per recipient 





Nominal 


Constant 1978 


Year 


expenditures 


dollar expenditures 


1978 


$322 


$322 


1979. . 


$346 


$316 


1980. . . . 


$384 


$316 


1981 . 


$416 


$306 


1982 . . 


$416 


$27H 


1983 


$456 


$283 


1984 


$477 


$279 


Average annual percentage change: 




1978-81 . . . . 


. . 4-8.9% 


-1.6% 


1981-a4 . . . 


. . . -f 4 7% 


-3 1% 



SOURCE JF Holar.an andJW Cr hen. Medicaid Tho Trad*' jff Between Cost 
Containment and Access to Care (Washington OC Urban Institute 
Press. 1986) 



services remained at approximately the same level, 
combined Federal and State funding for MCH 
services declined in constant dollars by 23.5 per- 
cent between 1981 and 1984. 

The impact of reductions in publicly financed 
health services for pregnant women and poor chil- 
dren in the early 1980s when the U.S. poverty rate 
was rising is unknown. For both whites and blacks 
in the United States, the percentage of mothers 
who did not obtain any prenatal care or obtained 
late prenatal care decreased in the 1977-81 period, 
but the percentage increased in the 1981-84 period 
(see table 2-9). This observation suggests that the 
decline in Federal spending on health care for poor 
children and pregnant women in the early 1980s, 
coupled with a rise in poverty during that period, 
may have had some impact on these individuals' 
access to effective health care. How such changes 
in access may have translated into impacts on the 
total U.S. infant mortality rate cannot be assessed 
with information currently available. Their con- 
tribution is likely to have been small overall, how- 
ever, because the Federal funding cutbacks af- 
fected a relatively small proportion of all pregnant 
women and infants. 

Since 1984, the cutbacks in piblicly financed 
health services for pregnant women and infants 
may have begun to moderate. The 1984 Deficit 
Reduction Act (Public Law 98-369) expanded 
Medicaid eligibility for pregnant women and chil- 
dren who meet the income requirements of the 
States, regardless of their family structure, and 
the Consolidated Omnibus Reconciliation Act 
(Public Law 99-272) gave States the option of cov- 
ering all women in poverty under Medicaid/^ Fur- 
thermore, several States have developed their own 
initiatives for delivering care to pregnant women 
and children in need (491). To the extent that the 
cutbacks in Federal programs contributed to the 
recent slowdown in improvement in the U.S. in- 
fant mortality rate, these new initiatives may 
moderate similar effects in the future. 

Changes in the Demographic Composition of 
Women Having Babies 

OTA examined whether changes in the demo- 
graphic composition of the population of women 

'^Recent developments pertaining to the expansion of Medicaid 
eligibility are discussed further in ch 3 
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Table 2-8.— Federal Appropriations for Direct Public Health Programs, Selected Fiscal Years 1978-87 



Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year 

^m^^^ 197 8 1980 1981 1982 1983 1984 1985 1986 1987 

Maternal and child health services: ' 

Current dollars^ . 5410.3^ $454 7^ $454 7^ $372.0 $478 0^ $3990 S4780 $457 4 $496 75<1 

Constant 1978 dollars^ . $410 3 $375 2 $338 7 $248 3 $293 5 $230 7 $260 2 $2315 tW 

Community health centers: 

Current dollarsO $225 0 $320 0 $323.7 281 2 $360 0 $351 35 $360 0 $396 0 $400 0 

Constant 1978 dollars^ $225.0 $264 0 $2412 $187 7 $2211 $203.1 $195 9 $200 4 NA 

Migrant health centers: 

Current dollars^. . . $ 34 5 $ 39.7 $ 43 2 $ 38.2 $ 38 1 $ 42 0 $ 44.3 $ 45 4 $ 45 4 

Constant 1978 dollars^ $ 34.5 $ 32 8 $ 32.2 $ 25 5 $ 23 4 $ 24 3 $ 24 1 $ 23.0 NA 

Macee Deputy Associate Bureau Director. Division of Maternal and Child Health, Health Services and Re:.ources Adm.nistratton. u S Department of Health and 

^r^l. ^!;^°"^LS cnrA^^"^^'""' '^^^ September 1987. and S Bailey, The Maternal and Child Health Services Block Grant T.tle V of the Social 

Security Act, report no 83 93 EPW, Congressional Research Service. Washington, DC. May 5. 1983 

Includes budgets for all programs that beginning in fiscal year 1982 were consolidated under the MCH block grant 
Hncfudes $105 million from a supplemental appropriation 
"Includes $18 75 million from a supplemental appropriation 

^he medical care component of the Consumer Pnce index was used to calculate 1978 constant dollars 
'NA not available 

9P Conway, Budget Office. Bureau of Health Care Delivery and Assistance, Health Services and Resources Administration, u S Department of Health and Human 
Services. Rockville, MD. personal communication, September 1987 « v , « o uom<imimc.u ui nedun <inu numan 

SOURCE, Office of Technology Assessment, 1988 



Figure 2-4.— Estimated State and Federal Funding for 
Maternal and Child Health Services, 1978-84"^ 
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SOURCE Office of Technology Assessment. 1988. based on actual Federal fund 
ing and reported data by Statp '-«)allh agencies to the Public Health 
Foundation, Washington, DC 



having babies could be contributing to the slow- 
down in improvement in U.S. infant mortality 



rates. The higher rates of low birthweight and 
infant mortality among unmarried, black, and 
adolescent women raises the question of whether 
changes in these high-risk groups account for any 
part of the slowdown. 

Data on the percentage of all births to women 
in various high-risk categories do not show any 
substantial differences between the pre-1981 and 
the post-1981 period (see table 2-10). Although 
the proportion of births to unmarried mothers in 
the United States increased over the entire 1977- 
84 period, the rate of increase slowed substantially 
beginning in 1981. 

The decline in the birth rate among teenagers 
actually accelerated in the 1981-84 period. Data 
not presented in table 2-10 show that the birth 
rate for black unmarried women has generally de- 
clined since 1975, while the rate for white unmar- 
ried women has increased steadily. Moreover, the 
increases in the number of births to unmarried 
women in the United States since 1980 have been 
entirely due to increases in births to unmarried 
posHeenaged women (710). 

Thus, It appears that if changes in the demo- 
graphic composition of women having babies 
have had any effect, the effect would have been 
to accelerate the rate of progress in reducing U.S. 
infant mortality. Demographic changes in the 
composition of women having babies have not 
played a role in the slowdown. 
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Table 2-9,- Percentage of Mothers Who Obtain Early, Late, or No Prenatal Care, by Race, 1977, 1981, 1984 



Whites: 

Early prenatal crue"^ 
Late or no prenatal care® 
No prenatal care' . . . 

Blacks: 

Early prenatal care^ . . . . 
Late or no prenatal care® 
No prenatal care' . . . . . 





Percentage of mothers 




Annual compound rate of change 


1977^ 


1981^ 


1984^ 


1977-81 


1981-84 


77 3% 
47 
1.1 


79 4% 
43 
1 1 


79 9% 
4.6 


+ 0.7% 
-02 
00 


+0 2% 
+ 23 
+5 7 


59 0% 
96 
2.8 


62 4% 
91 
2.8 


61 3% 
100 
3.4 


+ 1 4% 
-1.3 
00 


-0.6% 
+ 32 
+ 6.7 



U O Uo^;dlimoni Wi noaiin aiiu • iuimom ■> ^-'i ■ w»>i.v • 

c^TuZLZ rn^a^.-rH'^r stTcefpu".^ .....s. ...... .e,., o, .n. u..., ...u. mo... 

Vital StaUSUcs Report, vol 35. No 4. Supp DHHS Pub No (PHS) 86 1120. HyattsvHIe. MD. July IB, 1986 
<^EaMy prenatal care is prenatal care beginning within st 3 months of pregnancy 

^Late prenatal caro is prenatal care beginning after 6 months of pregnancy , , ^ ^\ 

»This group (mothers receiving no prenatal care) is a subset of the previous group {mothers receiving late or no prenatal care) 

SOURCE Office of Technology Assessment. 1988 

Table 2.10.— Percentage of All Births in the United States to Mothers With Selected Demographic Risk Factors, 

1977, 1981, 1984 



Percentage of all births 



1977 


1981 


1984 


15 5% 


18 9% 


21 0% 


16.4 


16.2 


16.2 


172 


14.8 


13.1 


7.5 


74 


74 


26.2 


22 9 


20 9 



Average annual comp ound rate of change 
1977-81 1981-84 



i-5 1% 

-03 

-37 

-03 

-33 



+ 3 6% 

00 
-4.0 

0.0 
-3.0 



D emographic risk factor 

Unmarried . . . . - 

Black 

Teen (<20 years) 

Unmarried teen 

Low education (< 12 year?^> . 

^U S Department of Health and Human Services. Public Health Service. National Center for Health Statistics 

DHHS Pub No (PHS) 81-1113 (V/ashington, DC US Government Printing Office l98l) 1/ . » w # i # 

»>US Department of Health and Human Services. Public Health Service. National Center for Health Statistics vnalStaUsticsonneUmted States mi Vol f Naiamy 

DHHS Pub No (PhS) 85 1113 (Washington, DC US Government Printing Office 1985) „ , , c, . . 

CUS Department of Health and Human Services. Public Health Service National Center for Health Statistics unpublished data in preparation for Vital StaUst,cs of 

the United States. 19$4. vol I Natality (HyanswiWe MD, 1986) 
SOURCE Office of Technology Assessment 1988 



cs Vital StaVsticsoUhe Umted States 19^7 Vol I Natality 



Conclusions 

Taken together, the evidence suggests that the 
leveling off of the U.S infant mortality rate in the 
early 1980s is the result of a combination of fac- 
tors, each contributing to the trend in different 
amounts. An increase in reported live births at 
the birthweight interval under 500 grams clearly 
plays an important— and probably dominant- 
role in the slowdown, although the magnitude of 
its effect cannot be estimated with precision. In- 
creasing resuscitation of the tiniest infants in the 
early 1980s, perhaps resulting from the recogni- 
tion by obstetricians and neonatologists that a few 
of these deliveries might be salvaged and from 
ethical concerns arising from the "Baby Doe" con- 
troversy,*^ may have been responsible for greater 



^'Following the birth ot Baby jane Doe (an inUnt born vvjth mul- 
tiple birth defects). Federal icgulaf.ons were written to require thai 



rates of resuscitation. Furthermore, better birth 
reporting and a higher rate of resuscitation may 
have resulted from the increasing concentration 
of low birthweight births in regional perinatal 
centers. 

Other factors may also have contributed to the 
recent slowdown in improvement in the U.S. in- 
fant mortality rate, although available evidence 
suggests that their impact would be modest. These 
include the natural maturation of technologies for 
neonatal intensive care that diffused widely in the 
mid-1970s and that are now improving outcomes 
of the smallest birthweight babies; the completion 
of the process of diffusion of abortion services in 

hospitals treat severely handicapped infants over the objections of 
their parents Those regulations were later declared unconstitutional 
by the Supreme Court 
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the late 1970s; and the deterioration in economic 
conditions and in the availability of subsidized 
health care services for pregnant women and 
children. 

The key to the slowdown puzzle appears to lie 
in the deteriorating U.S. birthweight distribution, 
most especially increasing numbers of the tiniest 
newborns. At present, OTA is unable to identify 
the reasons for the rapid increase in the frequency 
of reported births in the lowest birthweight cate- 
gories, but the most likely explanation is the 
phenomenon of better birth reporting and in- 
creased resuscit;>tion of the tiniest newborns. If 
the recent slowdown in improvement in the U.S. 
infant mortality rate is, indeed, largely a report- 
ing/resuscitation phenomenon, the implications 



for public policy may not be very diirerent from 
those that would exist if the slowdown were found 
to be the result of environmental or medical fac- 
tors at work in the prenatal period. If very low 
birthweight births in the United States are just be- 
ing counted more accurately, then the country has 
even more of a problem of infant mortality than 
we thought. And if extremely tiny newborns in 
the United States are to be increasingly resusci- 
tated, with high costs and low probability of suc- 
cess, then we need to find effective methods of 
preventing extremely low weight births in the first 
place. Thus, the slow-down question may be 
moct; the real question is what interventions 
make a difference to low birthweight and, hence, 
infant mortality. 



CHILDREN'S HEALTH BEYOl^JD INFANCY 



The importance of infant mortality as a gen- 
eral indicator of children's health, coupled with 
the poor showing of the United States compared 
to other developed nations, tends to divert atten- 
tion from other important dimensions of children s 
health,, particularly in the postinfancy period. 
About 44 percent of deaths among children un- 
der 15 years of age in 1984 occurred in those 
1 year of age. But mortality is only one indicator 
of health status, and other aspects of health be- 
come increasingly important as children develop. 

Unfortunately, good indicators of children's 
health status beyond infancy that allow monitor- 
ing of trends over time or differences among 
groups of children are hard to find (354,612,756). 
Data collected regularly through national health 
surveys on measures such as the prevalence of 
chronic conditions or self-reported health status 
are not easily interpreted. An increase in the prev- 
alence of chronic conditions, for example, can be 
due in part better diagnosis, increased medi- 
cal access, or even medical advances that keep 
children alive, though chronically ill, who woula 
otherwise have died. Changes in self-reported 
health status may in part reflect changes in such 
things as individuals' expectations about what 
constitutes good health (756). Even a seemmgly 
objective indicator of children's health status (e.g.. 



the number of bed-disability days per child) may 
be affected by changing attitudes about how child- 
hood illnesses should be treated. ^« 

Several key indicators of young children's health 
status have recently been suggested by the Univer- 
sity of North Carolina's Child Health Outcomes 
Project: 

• immunization status, 

• prevalence of growth stunting in high-risk 
populations,. 

• elevated levels of lead in the blood, and 

• non-motor-vehicle accident fatalities. 

These indicators were selected by the leaders of 
the project because they meet a number of im- 
portant conditions: 1) they are widely accepted 
by experts in the field as reflecting important 
health policy concerns, 2) they are understand- 
able, 3) dala for their assessment and monitor- 
ing are easily obtainable, 4) the indicators relate 
to a condition that can be prevented or greatly 
reduced through known and available interven- 
tions, and 5) dissemination of information about 

''Furthermore, m ihe case of ihe annual Nahonal Health Inter- 
view Survey, changes in questionnaire design also make intertem- 
poral cumparsons suspect From 1981 to 1983, the percentage oi 
fhe child population reported by the survey to have activity limita- 
tions increased by 32 percent, but this increase is largely attributa- 
ble to changes m questionnaire design (711). 
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these indicators will be likely to promote improve- 
ment in major social and health policies. 

Beginning with the list of four indicators of chil- 
dren's health suggested by the Child Health Out- 
comes Project, OTA deleted one indicator (ele- 
vated blood lead levels*') and added the following 
two: 

• total age-adjusted mortality rates, and 

• mortality rates -om "external" causes, in- 
cluding motor vehicle accidents, other acci- 
dents, and mflicted injuries. 

Total age-adjusted mortality rates give a good 
picture of how one din.ension of children's out- 
comes differs among groups in the population and 
over time. The mortality rate from "external" 
causes is a general index of "injury-related deaths" 
and reflects the difficulty that professionals have 
in distinguishing between injunes that are acciden- 
tal and those that result from abuse or neglect. '° 

Children's Mortality Rates 

U.S. children's mortality rates by age of -.eath 
from age 1 up to age 19 and by rao. are presented 
in table 2-11. For any given age of death from i 
to 19, children's moicality rates declined steadily 
iro*^ 1968 to 1984. In any given year and for both 
whites and blacks, children's mortality rates de- 
cline with age until agej 15 to 19, at which point 
they increase greatly. Among white children, mor- 
tality rates for 15 to 19 -year-olds are considera- 

'''The prevalence of eievu^ed blood levels m children is not in- 
t.luded here beca ibi iht quality ul monitoring ul these levels hdb 
seriously eroded since 198J \v\en the Feder..l MCH block ^,ranl en- 
abled States to set their own public health priorities 

*^See discL'sSion ot accidental injuries in ch 7 and child maltreat- 
ment in ch 8 



bly greater than the mortality rates tor the other 
age groups. With the exception of mortality rates 
for 15- to 19-year-olds (which show the differen- 
tial impact of automobile accidents and buicide), 
mortality rates are much great ^ among black chil- 
dren than ainong whites. 

For white children, the rate cf decline in mor- 
tality rates in the 1981-84 peiiod exceeded the rate 
of decline during the 1977-81 period (or the 1968- 
81 period for that matter) for all age groups with 
the exception of ages 10 to 14. For blacks, the rate 
of improvement in the 1981-84 period was su- 
perior to the past only for ages 1 to 4. 

Ar examination of the causes of children's 
dea*^ in 1984 provides some understanding of 
the overall patterns discussed above. Leading 
causes of death and associated mortality rates for 
children up to 19 years of age are shown in table 
2-12. External causes (e.g., accidents, suicide, 
homicide) are responsible for just 2.9 percent of 
all infant deaths,, but this percentage increases to 
4.'^. 5 percent, 51.0 percent, 57.4 percent, and 77.2 
percent for ages 1 to 4, ages 5 to 9,, ages 10 to 14, 
and ages 15 to 19, respectively. 

In summary, for both white and black children 
in the United States, mortality rates have con- 
tinued to decline for all age groups. Furthermore, 
with the exception of ages 10 to 14, the rates of 
decline fc whites have generally been greater dur- 
ing the x981-84 period than in the paA;, for blacks, 
with the exception of ages 1 to 4, the rates of de- 
cline have been less than the past. In 1984,, black 
children aged 1 to 15 had a mortality rate 30- to 
70-percent greater than that of whites. An exam- 
ination of the causes of death indicates that ex- 
ternal causes in general and motor vehicle acci- 



Table 2-11. —U.S. Children'^ ..lortality Rates by Age and Race, Selected Years 1968-84 

Mortal'ty rate*'^ 

Whites ~ Blacks ~ 



Year 1-4 5-9 10-14 1519 1-4 5-9 10-14 15-19" 



1968 ... 78 3 41 7 38.9 102 0 151 7 61 9 58 9 149 4 

1973 70.9 38 6 38 3 107 2 126 2 56 4 53 3 134 2 

1977.... 61 1 31.4 33 4 99 6 103 2 44 4 41 9 100 1 

1981 .. . . 54 3 27 5 28 5 91 8 93.6 38 8 36.6 85 7 

1984 46 9 23 3 27 3 81 9 78 8 36 1 34 4 77.9 



^The mortality rate is defined here 'he number of children in a specified age g v p who die per 100 000 Uopuldtion m that age group 

SOURCE US DepartmentofHealthana-iuMidnServn.es Public Health Service Nat( Center for Health Statistics unpublished data <rom thi US ^itdi statistics 
Hyattsville, MD 1982 i986 
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Table 2-12.— Leading "Causes" of Death Among U.S. Infan{s and Children, 1984 



Mortality rate by age^ 



Cause of death ^ 


<1 


1-4 


5-9 


10-14 


15*19 


Ail causes 


1,086 6 


51 9 


25 1 


28 2 


81.9 


Maiionant neoDlasms n4{)-208) 


3 1 


4 0 


3 6 


3 5 


4 8 


Major cardiovascular disease (390-448) 


29 7 


2.9 


1 4 


1.4 


2 7 


Pneumonia (480*486) 


18 7 


1 4 


0 5 


0 4 


05 


Congenital anomalies (740*759) . 


234 4 


6 7 


1 5 


1 4 


1 3 


Certain conditions originating in the 












perinatal period (760*779) 


5124 


1 0 


0 1 


00 


00 


Symptoms, signs, and iM-defined conditions 












(780*799) 


ie 1 


1 8 


03 


03 


13 


Alt other Diseases (residual) . 


49 3 


66 


3 1 


32 


4.6 


Motor vehicle accidents (E810*E825) 


44 


69 


62 


7 1 


34 6 


AM other accidents and adverse effects 












(E800*E807/E826*E949) 


186 


129 


55 


59 


105 


Suicide (E950*E959) 






00 


1 3 


90 


Homicide and legal intervention 












(E960*E978) 


65 


24 


09 


1 6 


83 


All other external causes (E980*E999) 


1 6 


04 


02 


03 


08 



^The mortality rate is defined here as the number of deaths per 100,000 populanon in each specified g'oup 
^International Classification of Diseases code number is m parentheses 

SOURCE Office of Technology Assessnnent 1988 caiculdt rom unpublished data from tne u 5 vital statistics provided by the National Center for Health Statistics, 
Poblic Health Service. US Department of Health and Human Services Hyattsville. MD 1986 



dents in particular represent a large proportion 
of total deaths for both whites and blacks and for 
all ages beyond infancy. The continued improve- 
ment in postinfancy death rates is probably due 
in large part to reductions in accidental death rates 
during the period. Nevertheless,, accidental and 
other injuries continue to be responsible for the 
majority of deaths in school-aged children. 

Children's immunization Status 

A detailed review of the most recent evidence 
'^n the immunization status of children in the 
United States is presented in chapter 6. In brief, 
the percentage of 5- and 6-year-olds who are im- 
munized has been between 91 and 94 percent 
throughout the 1980s (693), very close to the na- 
tional target for 1990 set by the Public Health 
Service (579). Thi's high level of immunization is 
primrrily due to the fact that all States have laws 
requiring proof of immunization prior to school 
entry (u9). Reported immunization levels in li- 
censed day care centers are also nearing the tar- 
get level of 95 percent. In the school year 1985- 
86, according to the Licensed Day Care Center 
Facilities Immunization Survey, 93 percent or 
more of the children attending licensed day centers 
had had ^heir basic immunizations (590). 

In contrast, the percentage of 2->ec^r-oldb who 
have been immunized i.i th^ United States ib weil 



below the 1990 target objective of 90 percent and 
has shoivn little progress since 1980. From 1979 
to 1985, the percentage of children under 2 years 
of age who have been immunized against mumps 
(the lowest percentage to begin with) increased; 
the percentage immunized against rubella (Ger- 
man measles) actually declined slightly. The per- 
centage of children under age 2 who have received 
polio vaccine,, measles vaccine,, or the combined 
diphtheria, tetanus, and pertussis vaccine (DTP) 
hardly changed (692). 

The United States has significantly lower im- 
munization rates for infants than several other in- 
dustrialized countries. The percentage of fully im- 
munized infants (0 to 1 year of age) in the United 
States against DTP (37.4 percent) is less than one- 
half the percentage in the United Kingdom (84 per- 
cent), Canada (80 percent k Sweden (94 percent, 
DT only), France (95 percent), Spain (97 percent),. 
Italy (99 percent,. DT only),, and Israel (95 per- 
cent) (723,765^ 

Although it is apparent that the United States 
enjoys high levels of immunization overall, though 
not as high as they should be for very young chil- 
dren, considerable differences persist with respect 
to race and geographic location. National survey 
data indicate that differences exist between white 
and nonwhite as well as urban poverty areas and 



r 
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suburban and rural areas. For example, the per- 
centages of children immunized in central cities 
are substantially lower than percentages in non- 
central-city regions for both preschool-age and 
school-entry-age children. In 1985, 31 percent of 
preschoolers living in U.S. central cities were not 
adequately immunized against polio, 30 percent 
were not adequately immunized against mumps. 
Almost one-fifth of 5- to 6-year-old children liv- 
ing in U.S. central cities had not re».eived three 
or more doses of polio vaccine, the minimally 
acceptable level for immunity. Nearly two-fifths 
of that group had not received the optimal four 
or more doses of polio vaccine. Many illegal aliens 
living in U.S. central cities have not been im- 
munized (287). 

Growth Stunting 

A high prevalence of growth stunting— the fail- 
ure of a group of children to achieve a distribu- 
tion of heights that conforms to standards estab- 
lished for a well-nourished healthy population of 
chilren— is an indicator of widespread poor nu- 
trition or chronic infection in that population 



(426). The Centers for Disease Control monitors 
the height of a group of low-income children in 
the United States. In these children, the prevalence 
of growth stunting (as measured by the number 
of children who failed to meet the fifth percentile 
of age-dppropridte height) declined slowly,, from 
9.5 percent in 1976 to about 8.4 percent in 1983 
(646,683). 

Conclusions 

OTA's examination of young children's health 
status in the United States suggests that improve- 
ments have continued throughout the 1980s. In- 
dicators of children's health, though obviously 
limited, show improvement throughout the 1980s 
for both poor and nonpoor children. Yet when 
data are available to compare experience in the 
early 1980s with that of the late 1970s, it is dear 
that the pace of improvement for poor children 
has declined. Moreover, inequalities between poor 
and nonpoor children and racial inequalities m 
children's health status have persisted through- 
out the period and, on some measures of children's 
health, have even worsened. 
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Children's Access to Health Care 



INTRODUCTION 

An issue of paramount importance in any dis- 
cussion of children's health is whether young chil- 
dren have access to health care when they need 
it. Although most children are generally healthy, 
almost all need occasional treatxnent for acute ill- 
ness and a few have chronic conditions or disa- 
bilities that require more regular care. The vast 
majority of Americans would probably agree that 
when medical care can make a difference, chil- 
dren should be able to obtain care regardless of 
their income level, insurance status, race, or place 
of residence (2). This chapter examines how well 
the United States measures up to that ideal and 
how Federal policies affect young children's ac- 
cess to health care. 

How does one measure access? Two general ap- 
proaches, each with limitations, are typically em- 
ployed. One way is to examine differences in rates 
of use of services among groups of childrei, de- 
fined by income, race,, or insurance status (con- 
trolling for differences in health status). Not all 
differences in rates of use necessarily reflect in- 
equities, however. If health care is bought and 
sold, and individual beliefs, attitudes, and prefer- 
ences differ, some differences in peoples' choices 
are to be expected. Moreover, the choices of well- 
insured middle-class Americans may be distorted 
by an insurance system that encourages too much 
use of health cai e (507,661), so not all deviations 
from the patterns of use of the well-insured are 
necessarily undesirable. 



A second way to measure access is to compare 
the health care that individuals actually receive 
with professionally defined standards of needed 
care. The limitation of this approach is that pro- 
fessional standards are sometimes overly lavish 
or are biased toward receipt of technical services 
and against receipt of information and caring. De- 
spite the limitation of both approaches to meas- 
uring equity of access, they are the only practi- 
cal methods, and both are used in this chapter. 

In addition to considering children's access to 
health care,^ this chapter examines potential bar- 
riers to access. Whether a child has health insur- 
ance and the extent and quality of the insurance 
coverage have important implications for access. 
A substantial number of children in the United 
States have no private health insurance and are 
not eligible for Medicaid. This chapter discusses 
children's health insurance status and the ade- 
quacy of existing health insurance, both private 
and public, in providing children with access to 
medical care. 

For those children who do not have health in- 
surance. Federal programs of direct care such as 
the Maternal and Child Health Services block 
grant program, the Preventive Health and Health 
Services block grant, the Head Start program, 
community health centers (CHCs), migrant health 
centers (MHCs), and the Indian Health Service 
(IHS) are especially important. These programs 
are described in this chapter. 



CHILDREN'S USE OF HEALTH SERVICES 



One important indicator of access to needed 
health services for children is the availability of 
a regular source of ambulatory medical care. A 
regular source of ambulatory care may be a pri- 
vate physician or group practice, a pubFc cliuic, 
or a hospital outpatient department— but in any 
event should be able either to o[fer a child preven- 



tive and therapeutic services or to raier the child 
to appropriate sources for those services. 

In 1980, according to the National Medical Care 
Utilization and Expenditurr Survey (NMCUES), 
the vast majority (92 percent j of children 18 years 
old and under had a regular source of medical care 
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(86) ^see table 3-1). NMCUES data are based on 
respondents' self reports, however, so some regu- 
lar sources of care" may be emergency rooms or 
other settings that most experts would agree are 
inadequate and costly sources of regular care for 
children. Family income made a diffrrence in the 
percentage of children with a regular source of 
care, although the differences were not dramatic 
(about 85 percent of children with family incomes 
below the Federal poverty leveP had a regular 
source of care v. 94 percent of those with incomes 
more than twice the poverty level). Race/ethnic- 
ity also made a difference in the percentage of chil- 
dren with a regular source of care in 1980, al- 
though again the differences were not large (94 
percent of white children had a regular source of 
care v. 86 percent of black children and 85 per- 
cent of Hispanic children). 

Even though NMCUES did not find large in- 
come-related or racially related differences in the 
number of children with a regular source of care 
in 1980, it did find large differences in the annual 
number of medical visits by children classified by 
family income and race/ethnicity (see table 3-1). 
Children whose family incomes were below the 
Federal poverty level in 1980 had virtually the 
same average number of medical visits as children 
with family incomes at least twice the Federal pov- 
erty level (3.6 visits per year). On the other hand, 
children whose family incomes we-e just above 
the poverty level— the near poor— had substan- 
tially fewer visits per year (2.6 visits per year) than 
children living in poverty, about one-half of whom 
were covered by Medicaid. 

NMCUES found striking differences m the 
number of medical visits by children classified by 
race 'ethnicity in 1980 ^3.7 medical visits ^or white 
children v. 2.1 visits for blacks and 2.4 visits for 
Hispanics). Much of the difference by race/ eth- 
nicity can probably be explained by the correla- 
tion of race/elhnicity with family income and 
place of residence. Some of d may be explained 
by the possible correlatic . of race/ ethnicity with 
other factors that affect parents' attitudes about 
seeking medical care (e.g. family size). 



Table 3-1. — Percentage of Children With a Regular 
Source of Medical Care and Mean Number of 
Medical Visits, United States, 1980^ 





Regular source 


Number of 




of care 


medical visits 


Target population 


Yes 0) 


SE^ 


Mean 


Mean SE^ 


All children 0-18 vrs 


91 9 


0 7 


3 3 


0 1 ~ 


Age (yr) 










0-2 


94 1 


0 9 


5 3 


0 1 


3-5 


92 8 


1 2 


3 3 


0 2 


6-11 


92 5 


1 0 


2 6 


0 1 


12-18 


90 3 


1 0 


3 1 


0 1 


Race/ethnicfty 










White 


94 0 


0 7 


3 7 


n 1 

U 1 


BlacK 


86 0 


2 3 


2 1 


0 1 


Hispanic 


84 7 


3 0 


2 4 




Farnily {ncorne level^ 










< 100^0 


00 O 


2 4 


3 3 


0 2 


100-1 50 


90 7 


1 o 


c D 


U d 


150-20r' 


89 6 


23 


30 


02 


^200% 


94 3 


07 


36 


0 1 


Region 










Northeast 


93 8 


1 0 


36 


02 


North central 


96 3 


0 t 


35 


0 1 


ooutn 


89 7 


1 4 


30 


02 


VVcbl 


88 1 


1 6 


34 


02 


Population density 










SMSA^ central 










City 


88 9 


1 6 


30 


0 1 


SMSA^ non-central 






City 


93 6 


1 0 


37 


02 


Urban non-SMSA 


91 6 


2 1 


33 


02 


Rural 


93 2 


1 8 


3 1 


03 


^Dara *'om ire Natioia) V^-o 
(NMCUcSj 


cat Ca'f: U'' 






^S£ sta^cia-j efc o- e'^rimj 














s s;a 


■^dng -eiatwe 


'0 ;ne '980 










StatisJ'cat 


A'ea 







TheFeJcral povertv level in w,3s $6,385 ^or a f«imily ot tour 
082» The 1^87 »-oJeraI pnvirt> kvtl for a tanuiv ottounsSlj 20^ 
(382) 



:OUPCE J /i B.He. /JD iV.-te- S'nge- m V^-d-ci. Ca^e Use and 
Lr::p''rj,ti,-M Ar-onq Ch t/jre'^ a-^d voj»h ,^ united Stales Analysts 



Data from the National Health Interview Sur- 
vey for the yearo 1Q82 to 1985 suggest that family- 
inconne-based differences in the percentage of chil- 
dren who have at least one contact with a physi- 
cian in the course of a given year have remained 
fairly stable in the recent past (711711a). In 1985, 
children from families with low incomes had fewer 
contacts with physicians per child than did chil- 
dren from families with high incomes (see table 
3-2). 

An analysis of data ^rom the Child Health Sup- 
plement of the 1981 National Health Interview 
Survey indicates that income-based differences in 
the use of physicians' services are especially pro- 
nounced among children v.'ho have health prob- 
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Table 3-2.— Number of Physician Contacts Per Year Per Child Under 18 Years of Age, 
by Family Income, United States, 1985 



Number of contacts by DIace of contact 





Telephone 


Offtce 


Hospital 


Other 






Family income 


contact 


visit 


visit 


visit 


Alt visits 


Ail places 


Under $1*0^000 . 


05 


19 


09" 


" 0 6^ 


34 


38 


S10,000-$1 9,999 


07 


20 


08 


05 


33 


39 


S20,000-$34,999 


08 


27 


04 


05 


36 


4 4 


$35,000 or more 


09 


31 


05 


04 


40 


50 



SOURCE U S Department ot ^fedit < a^.d M^jma-^ Se-^vicei Pjti.v. Health iC(vi«-e Naiiu-idi Centc to' Heaiin Statistics Cu' ent Estimates P'om the National Health 
lote'view Survey U S 1965 Vital ana Hjaitr^ Statistics Se'ies 10 No 160 (^/ashi-g'on DC U S Government Printing O^'ice i986) 



lems (458). In 1981, as shown in table 3-3, healthy 
children from families with low incom.es (under 
$10,000) had at least as many physician visits as 
healthy children with higher family incomes. But 
among children suffering from health problems 
in 1981, those from families with low incomes 
made fewer physician visits than those from fam- 
ilies with higher incomes. 

Efforts to interpret income-related and other 
demographic differences in children's use of med- 
ical care are impeded by a lack of clear evidence 
about how medical care use affects health out- 
comes. For children in the first 2 years of life, 
however, several immunizations and developmen- 
tal assessments are recommended by the Amer- 
ican Academy of Pediatrics and others (17,690).^ 
In light of these recommendations, low levels of 
medical care use are more telling for children un- 
der 2 years old than for older children. Accord- 
ing to NMCUES, 8 percent of all children under 
age 2 in 1980 had had no medical visit in the pre- 
vious year (86). Among children from families of 
different family-income levels, the breakdown was 

Intormatlun un ihe re« ummtr^utd tre^utrn-v dnJ content ul ^\ui 
child care as 'Aell as the effectiveness oi such care, is provided m 
ch 6 



as follows: 13 percent of children with family in- 
comes between 100 and 150 percent of the pov- 
erty level (the near poor) had had no medical visit; 
10 percent of children with family incomes below 
the poverty line had had no medical visit; and 
only 6 percent of children with family incomes 
of more than twice the poverty level h^d had no 
medical visit. 

In addition to family income, a child's insur- 
ance status is a critical determinant of the use of 
medical services. According to NMCUES, almost 
18 percent of children under 2 years of age with- 
out insurance coverage in 1980 (who are heavily 
concentrated among the poor and near poor) had 
had no medical visit in the previous year (86). 

The poorest children are likely to be eligible for 
Medicaid, and these children have higher rates of 
use of some health care services th^n do near-poor 
children with family incomes that exceed Medic- 
aid eligibility standards. An analysis of NMCUES 
data for 1980 found that children with Medicaid 
had as many general checkups and immunizations 
as middle-income privately insured children (ex- 
cept for middle-income children enrolled in health 
maintenance organisations) (45). Among children 



Table 3 3. — Number of Annual Visits to a Physician in an Ambulatory Facility by Children 0 to 17 Years of Age, 

by Health Status, United States, 1981^ 



Average number of annual visits to a physician 
All chi'dren For children in good For children in fair 

Family income 0 to 17 years of age or excellent health or poor health 

Lov/ income^ 4 5 4 1 9 6 

Middle income^ 4 2 3 9 12 3 

High income^ 4 2 4 0 12 4 

^0a!3 trom inp National Health lni«'vtOA Su'v* i96l Chti'j H^aiTi S^: ; u^rr^nr 
^Family income o< less tha'^ S10 000 
Cpam-ly mcome SlOOOO to S2" 99^ 
^Family t<^ror^f; c/ S^-^ OOO or mo*e 

SOURCE PW Newachecv anrJ N Mai'o-^ Acr<">'> t An-.trt^iatov Ca-i S^'^i' '-s 'o- Eco-or-irai'r Disarlwd-'fag^^r; c^^iifj-*?-^ PeO>atrtc^ Tb*'>i b'i3 &t9 1986 
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whose family incomes were under $10,000, those 
with health problems who were covered by Med- 
icaid visited a physician more often than did those 
with health problems who were not covered (458). 
Even so, children with health problems who are 
covered by Medicaid do not visit physicians as 
frequently as children with health problems from 
higher income families (458). 

A child's family income and insurance status 
affect not only the frequency of medical visits, 
but also the site of ambulatory care. In 1980,. 
according to NMCUES, visits to emergency rooms, 
outpatient departments, and health clinics ac- 
counted for a much larger share of visits to phy- 
sicians made by children with family incomes un- 
der $10,000 than by children with higher family 
incomes (see table 3-4). Although children from 
low-income families with no insurance had the 
lowest levels of use of physicians' servicti>, ;Iiey 
received more of their care in physicians' offices 
than did children covered by Medicaid. 

For children who have health insurance, the 
characteristics of their insurance plans are impor- 
tant determinants of the number and kinds of 
visits children make to health care providers. In- 
surance plans vary with respect to covered bene- 
fits, requirements for deductibles and copayments, 
utilization controls or limits enforced by the plan, 
provider payment levels, and administrative pro 
cedures. Although there is little direct evidence 
relating particular characteristics of insurance 
plans to children's use of heaUh services, a land- 
mark study of almost 6,000 people by the Rand 



Corp. showed that the structure of a health in- 
surance plan can be a powerful influence on chil- 
dren's use of medical care (370) (r^e box 3-A). 

To summarize, the evidence presented in this 
section points to a consistent relationship between 
family income and the use of ambulatory medi- 
cal care for children— a relationship that appears 
to be stronger for sicker children. Because this 
relationship is mediated by the availability of 
health insurance coverage, however, very poor 
children who have access to Medicaid are more 
simila. to affluent children in their frequency of 
use of services than are low-income uninsured 
children. Low-income children without Medicaid 
or private health insurance tend to use ambula- 
tory health services less frequently than any other 
children. 

Although children covered by Medicaid tend 
to use health services more frequently than low- 
income children without insurance, the settings 
in which these two groups of children receive care 
are far more like one another than like settings 
used by children from higher income families. In 
comparison to nonpoor children,, children with 
Medicaid receive a greater percentage of their am- 
bulatory care in emergency rooms, outpatient de- 
partments, and clinics and a smaller percentage 
in physicians' offices. 

The Rand health insurance experiment showed 
that the structure of health insurance can have 
dramatic effects on children's use of medical care. 
Although Medicaid children are not subject to co- 



Table 3 4 — Distribution of Children's Visits to Physicians by Family Income and Site of Care. United States, 1980 



All children^ 
Children with farrnly mcome 

> S 10.000 
Children with family income 

< $10,000 

Medicaid 

Private insurance 

No insurance . 

^EifCU'f/Cs telephone <*onta'"t«i 
^loduOes /i$i'S to cornmun-fy hed't^ ce'^'^-s a 
^l'^ci';cJes labofatcv and nome v $1", as f.'-w »*i 
^i'>clude^ ail c^ll(3'on aiI^' 3t o'^f- a'T>tn,i,.' 

SOURCE US DeDa"ment r/^♦<♦al?^a''1 ^of-H 
fore Surve, «. "w*!*. VO I^h/, 



Total number 

of visits 
in thousands 

199.911 



154,120 

45.791 
22,649 
18.255 
4 887 



All olaces 
1000s 

100 0 

100 0 
100 0 
100 0 
100 0 



Percentage listnbution of visits by site of visit^ 




Phvsician 


Healtn center 


Emergency 


Outpatient 




office 


or clinic^ 


room 


department 


Other- 


66 8^15 


9 3^; 


lOO'"^''o 


10 4% 


3 5Vo 


71 9 


34 


87 


73 


36 


49 5 


12 2 


143 


20 8 


32 


50 4 


15 1 


159 


153 


32 


4^5 


9 1 


125 


29 4 


32 


59 0 


10 7 


13 5 


137 


3 1 








Cd'f tj*>''.a't ^ a- 
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\ Box 3-A — The Rand Corp.'s ilealth Insurance Study 

I 

I Familit'h participating in ihn Rand Corp b health insurance exjK'i irnent were randumK assigned to une 

ot tive ditterenl heahh insurance plans that varied along two dimensions 1 / the coinsurance rate traction I 

, ut the medical bill paid by the tamily), and 2) the maximum annual dollar expenditure (an inconie-relatcd \ 

! upper limit on the !amil\ s out-ot-pocket expenditures). I^ata on health expenditures, use ot health ser\ - ^ 

I iccs, and health status VNure collected throughout a 5-year period <370) | 

I The coinsurance rate varied among plans trom 0 to ^5 percent, and Rand researchers toun<.i a consist- ! 

, ent relationship bet\^een the coinsurance rate and children s use ser\ ices (370) Among children under I 

j age 5, the researchers tound, 95 percent ot those with no coinsurance (i c , tree care' used ambulatory care j 

i services m the course ol a year, among children with a 95-percent coinsurance rate, *.)nK 82 percent use\i s 

J ambulatory services As the coinsurance rales increased, the annual number ot cpibo^^ie^ ot treatment toi j 

i children under age 5 decrease^.! regularly — trom 4 4 episodes tor chiUlren with tree care to 2.0 episodes tor | 

j children with the 95-percent coinsurance rate (370). j 

, The Rand researchers also investigated how increasing coinsurance rates attected ihc use ot medical , 

, care judged by the researchers to be highly eftective tor specitiud conditions (383). The\ tound that — especially , 

. among poor children —cost-sharing substantially reduced the number ot episodes of care tor conditions , 

for which medical care is highly eftective. Poor children had only 5o percent as man\ episodes of care j 

, tor ttiese conditions under cost-sharing plans as they had under a free plan ChiL.ien with higher tamily | 

j incomes haei 85 percent as many episodes ot care under cost-sharing plans as thc> had under a free plan, , 

1 but the ditterence was not statistically significant Interestingly, Rand researchers also found that poor and 1 

, nonpoor children used medical care that the researchers judged to be rarely eftectue less frequentU under , 

cost-sharing plans th^n under a free plan, and the reduction in trequenc> was about the same order of 

, magnitude as the highly etfcctive medical care. This tmding suggests that whilu cost-:5haring reduces chil- 

, drcn s use of health care, parents are not particularly ^oud at discriminating between necessary and unnec- 

, cssary use. 



insurance requirementb, other characteristics of 
the Medicaid program may be important in ex- 
plaining the observed differences in frequency of 
visits and settings of care for these children. A 



later section in this chapter will discuss elements 
of the Medicaid program, particularly aspects of 
its implementation, that may be important in- 
fluences. 



CHILDREN WITHOUT HEALTH INSURANCE 



The health insurance status of American chil- 
dren can be estimated from various national sur- 
veys. One of these is the U.S. Census Bureau's 
Current Population Survey. That survey has 
asked about health insurance coverage eve^y 
March since 1970 and therefore gives a consist- 
ent and timely picture.^ 

'Other natjondl survtys ih.il pruvidt inU>rmdtu)n un fitjUh in 
surancc status mcludt ihc Ntitu»ndl Health InUrviivv Survc> iht 
National Medical Care Lxpendjture Survtv <»t 1*^77 and tht- N«i 
lion*,. Medical Care Ltih/ation and Expenditure Survey oi 1^80 



An analysis of the Current Population Survey 
bhows that 63 percent (about 28 million) of the 
nearly 45 million children under age 13 in 1986 
were reported to be covered by private health in- 

1 he tstimalid raits in>-urtdnt'ss priA jdt'd bv Ihc it surveys differ 
s!i^ht]\ from those oi the Current Population Survey (630" The 
strengths and 'weaknesses ot the Current I^^pulation Survey rela- 
ti' to these surveys are discus*«ed m K Sv\art/ A Note on the 
Strengths and V\( aknesses i»t L sin>^ the CPS To Estimate Children s 
flejhh Insurance Coverd>;e O TA bacK>;ruunJ paper, to be avail- 
ablt trom the National Ttchnical Intormation Service Springfield, 
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surance, including paitnts' employer-based group 
health plans and policies purchased directly by 
the family (632).^ An additional 16 percent of chil- 
dren under age 13 (about 28 million children) were 
covered under a public health insurance plan- 
most of them by Medicaid but a few by Medicare^ 
and the Civilian Health and Medical Program of 
the Uniformed Services, the insurance program 
for dependents of military personnel. Another 
3 percent (just under 2 million) were covered by 
a combination of public and private health in- 
surance. 

As shown in figure 3-1, poor children and near- 
poor children (those with family incomes between 
100 and 150 percent of the poverty level) are more 
likely to be uninsured than more affluent children 
are. In 1986, 61 percent of all children underage 
13 who were reported to be uninsured by the Cur- 
rent Population Survey were from either poor or 
near-poor families (632). 

The Current Population Survey overestimates 
the population of children without health insur- 
ance, because it does not directly ask about 
whether children have health insurance coverage 
through a noncustodial parent; consequently, chil- 
dren who are covered by a private policy bought 
by a noncustodial parent are incorrectly listed as 
uninsured. Although it is impossible to precisely 
adjust the estimates to correct for the Current 
Population Survey's upward bias, OTA estimate^ 
that the true percentage of children under 13 years 
old who were without health insurance in 1986 
was somewhere in the range of 14 to 19 percent. 
Those percentages translate to between 6.26 and 
8.5 million uninsured children. 

Data irom the Current Population Survey in- 
dicate that there has been no progress in address- 
ing the problem of a lack of health insurance 
among children in recent years." In 1980, the per- 



*SeIf-purchased insurance is generally a great deal more expen- 
sive to the family thaii empluyer-based group health policies uUtr- 
ing coverage of employees' dependems and covers only abou^ 6 per- 
cent of ali privately insured children {185). 

^Children eligible for Medicare incLJe those with end-st^ge re- 
nal disease and those who meet the Medicare criteria for ^^''nd and 
disabled. 

•See app. D for the method used to calculate this range 
The upward bias in the Current Population Survey's csl mate 

of the number of uninsured children should not appreciably affect 

comparisons across years 



Figure a-L— Health Insurance Status of Chiidren 
Under Age 13, by Income Level, United States, 1986"* 
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^Thts figure is based on data from the Current Population Survey Because that 
survey does not --eflecl instance held by noncuslodial parents, the percent- 
age of children without health insurance— especially the percentage of chil- 
dren from higher income families— is probably overestimated 
SOL'PCE Office of Technology Assessment. 1988. based on K Swartz. Urban 
Institute, statistical analysis of the Bureau of the Census' Current Pop- 
ulation Survey. 1986, prepared for the Office of Technology Assess- 
ment, US Congress, Washington, DC. 1986 

centage of children under age 13 who were re- 
ported to be uninsured was 17 percent; by 1984, 
the rate had increased to 18 percent (632), and 
by 1986, it was 19 percent. 

What does it mean to be without health insur- 
ance of any kind? Lack of health insurance cov- 
erage exposes family members to a small risk of 
catastrophic health care expenses beyond the re- 
sources of all but the wealthiest of American fam- 
ilies in 1980, about 300,000 noninstitutionalized 
children 0 to 18 years of age (0.36 percent) in- 
curred out-of-pocket medical expenses above 
52,000 (417). If a child's catastrophic expenses in- 
volve long-term disability and institutionalization, 
eligibility for Medicaid may reduce the family's 
financial exposure.^ In some circumstances, the 



To the extent thai catastrophic medical expenses are incurred in 
institutions, some children can become eligible for Medicaid under 
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rules for Medicaid coverage may encourage the 
keeping of children in hospitals who could be 
cared for at home.' If a child's catastrophic ex- 



the Federal Supplemental Secunl> InLome {SSI) program Tu be eh^i 
ble for SSL a child must have a disability that is expected to last 
at least a year (or until death) and must have income and resources 
that do not exceed established limits By statute, the income ot par- 
ents must be deemed available tu a Lhild in this category li tht child 
IS hving in the same household as the parents After 1 month in an 
institution, however, a child is no longer considered to be living 
in the family household, and the parents mcome and resources are 
irrelevant to the eligibility determination (See Sec lol4Ui (A the 
Social Security Act.) 

Technology-dependent children, those requiring the use of a med- 
ical device to compensate for the loss of use of a body function and 
substantial and complex daily nursing care to avert death or fur- 
ther disability, are strikmg exam^'es of children with such cata- 
strophic expenses. See OTA's technical memorandum Technology- 
Dependent Children iobA} for a discussion of the Medicaid cover- 
age issues. 



pc^iC^ jn not involve institutionalization,, the 
family must spend itself into poverty to be eligi- 
ble for Medicaid. 

In the absence of Medicaid coverage, the fam- 
ilies of uninsured children with high expenses rela- 
tive to their incomes may receive free care or care 
provided at a substantial discount from providers' 
usu;^l charges. Such care may be funded by pub- 
lic programs, such as State or local maternal and 
child health agencies (funded in large part by Fed- 
eral grants), private philanthropic agencies, or 
health care providers. Thus, direct public and pri- 
vate funding of health care and uncompensated 
care fillb the gap between the care a child receives 
and the care that is paid for by insurance or fam- 
ilies themselves. 



LIMITATIONS OF PRIVATE HEALTH INSURANCE 



The fact that a child is covered by a private 
health insurance policy does not necessarily im- 
ply that the insurance provides adequate cover- 
age,, especially for catastrophic expenses. The ex- 
tent to which a child's family is exposed to out- 
of-pocket expenses for health care depends on five 
components of the insurance plan: 

1. limits on covered serv/ces— limits on the type 
or number of insured services,, such as pre- 
ventive visits, home care, or maximum num- 
ber of hospital days; 

2. first dollar dediictible^the amount (which 
may vary by type of benefit) that the bene- 
ficiary mu^t pay each year before he or she 
is eligible for coverage; 

3. coinsurance rate—the percentage of the cost 
of covered services for which the benefici- 
ary is responsible; 

4. catastrophic stop-loss on out-of-pocket ex- 
penses— typicaWy an annual upper limit on 
the beneficiary's out-of-pocket payments for 
insured services, and 

5. overall plan max/mu/DS— limits on the total 
amount the insurer will pay out on the pol- 
icy, calculated either as annual, per episode, 
or lifetime limits; 

Exposure to catastrophic health care expenses de- 
pends largely on features four and five: the cata- 



strophic stop-loss coverage and o/erall plan 
maximum. 

The most recent population-based survey of in- 
surance coverage, the 1977 National Medical Care 
Expenditure Survey, found that about 50 million 
children under 18 years of age had private health 
insurance. About 41 million (84 percent) of the 
children with private insurance had major medi- 
cal coverage rather than basic benefit plans. Less 
than one-quarter (23 percent) of the children with 
major m'^dica! coverage in 1977 had overall life- 
tiir.c plan maximums that exceeded $250,000 
(165). 

In t!ie c*Cicade since 1977, private health insur- 
ance has undergone major changes in all of the 
components listed above. Since there has been no 
population-based survey of insurance coverage, 
however,, ^he best recent evidence available on 
private insurance coverage is from surveys of 
employer based private-sector group health plans. 



'Maj.tr medical coverage provides tor an array of services and 
usually includes an annual deductible, coinsurance requirements, 
and maximum benefit limits. By comparison, basic benefit plans 
usually provide hrsl-dollar coverage but cover only a very nai row 
set of services [q g., hospital, surgical) 
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These surveys indicate that as of 1984, over three- 
fourths of all employer-based private-sector plans 
(and employees) were subject to some kind of 
overall plan maximum, more than half of all em- 
ployees had policies with lifetime maximum limits 
of SSOaOOO or less (105,185,271,718,768),^^ Al- 
though data on new group health insurance pol- 
icies written by insurance companies in 1984 sho v 
a dramatic trend toward higher overall lifetime 
maximum limits (2t>3), this trend will change the 
averages very gradually. 

The situation is somewhat better w^ith respect 
to catastrophic stop-loss coverage. In 1984, more 
than three-fourths of employer-sponsored group 
plans and employees had an annual catastrophic 
limit on out-of-pocket expenses. Catastrophic 
limits function only up to the maximum benefit 
limits of the policies. Furthermore,, since cata- 
strophic limits refer only to benefits covered un- 
der the policy, coverage of catastrophic expenses 
depends in part on the benefit limitations. 

'^Fox and Yoshpe reported in 198ti that t>7 percent ot plans had 
maximums and that less than 20 percent ot plans* had litetime md\- 
imums under $500,000 (185) They surveyed a small number (OO) 
of employers, however, and their sample may have been biased be- 
cause It was drawn from a data source listing firms with net asset 
values above a specihc threshold, suggesting that even the smaller 
firms in ^he sample are disproportionately wealthy (185) 



Beneht limitations can put a family at risk for 
expenses even when catastrophic stop-loss cov- 
erage exists and can also discourage families from 
seeking care in settings that are not covered un- 
der their insurance policies. In 1984, for exam- 
ple,, almost one-half of employees in medium and 
large business establishments were without any 
home health care benefits (718). Although home 
health benefits have been introduced increasingly 
in the recent past —between 1980 and 1982, for 
example,, 11 percent of employer-based plans in 
a survey of large firms reported adding such ben- 
efits (105)— it appears that many children would 
not be eligible for home health benefits under their 
current plans. 

Little is known about the extent to which pri- 
vate insurance covers preventive health services, 
such as health supervision visits or immuniza- 
tions, for children. Experts agree that coverage 
of preventive services is infrequently offered. Even 
w^hen such coverage is included in the benefit 
package, however, the nearly universal existence 
of first-dollar deductible requirements limits the 
effective coverage for these services. 



"Abuut 00 percent of all employer-based private health plans have 
deductibles of SlOO or more (768) 



MEDICAID: FEATURES THAT POSE BARRIERS TO ACCESS 



jMedicaid is a federally aided. State-administered 
program that provides medical assistance to an 
estimated 23 million low-income people (106). 
Operating within Federal guidelines, each State 
designs and administers its own Medicaid pro- 
gram. Thus, Medicaid eligibility requirements, 
services offered, and methods and levels of pay- 
ment to providers vary widely among the States. 
The adequacy of Medicaid in ensuring access to 
health care for poor children and other eligible 
people depends on these State-specific features. 
At least 50 percent of each State's Medicaid ex- 
penditures are paid by the Federal Government 
using State-specific matching formulas (106). 
Overall, the Federal contribution in fiscal year 
1987 will be about 54 percent of the total national 
Medicaid expenditure of $48.2 billion (465). 




For children who are eligible for Medicaid, 
some federally mandated components of the pro- 
gram facilitate access to health care. States are re- 
quired to include as benefits to their eligible pop- 
ulations a range of services including nursing 
home and home care, as well as hospital, physi- 
cian, and laboratory and X-ray services. Further- 
more, Medicaid is unique ut its commitment to 
preventive health care for children through the 
Early and Periodic Screening, Diagnosis, and 
Treatment (EPSDTj program. EPSDT is a pro- 
^Tam that combines informing, outreach, health 
screening, follow-up care for detected conditions, 
and case management. Each State is required to 
offer EPSDT services to all Medicaid-eligible chil- 
dren and youth under 21. Medicaid children pay 
no coinsurance for services received and, except 
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in States with recently initiated waiver programs, 
are free to choose their provider (subject, of 
course, to the willingness of the provider to serve 
them). 

Despite the features of Medicaid that encourage 
access, the access that poor children actually have 
to health care services is limited by powerful bar 
riers imposed through both Federal requirements 
and State decisions. These barriers work through 
four features of Medicaid: 

1. eligibility requirements, 

2. covered services and limitations, 

3. policies governing payment to health care 
providers, and 

4. administrative practices. 

The barriers in each of these areas are discussed 
in turn below. 

Eligibility Requirements 

Eligibility for Medicaid is mandated by Federal 
statute for some groups of people and is at the 
option of the State for others. In general. Con- 
gress has been expanding Medicaid eligibility for 
children since 1984 Today, therefore, all children 
up to 3^2 years old whose family incomes fall 
within the State limits for Aid to Families With 
Dependent Children (AFDC)— even though they 
may not be eligible for AFDC because of their 
family structure or parent's employment status— 
are entitled to Medicaid. By July 1988, as man- 
dated by the Omnibus Reconciliation Act of 1987 
{OBRA-87) (Public Law 100-203), Medicaid eligi- 
bility will have been extended to all children 
through age 6 whose family incomes and resources 
fall within AFDC limits. 

Eligibility for Medicaid among young children 
varies a great deal among the States because need 
and payment standards for the AFDC program 
are determined by individual States. In 1985, the 
State AFDC eligibility levels for a family of three 
ranged from 16 to 97 percent of the Federal pov- 
erty level, with a median of 45 percent (104). 
Thus, although Medicaid eligibility for very young 
children no longer depends on categorical criteria 
such as disability or an absent parent,, the income 
and resource criteria underlying eligibility are still 
varied, and,, in many States, stringent. In 1986, 



less than half of all children under 13 years of age 
living in poverty were covered by Medicaid. 

Older children and children in families with in- 
comes above AFDC eligibility levels are eligible 
for Medicaid only if they either fall into a cate- 
gor>' mandated by Federal law or meet criteria for 
coverage under an optional State-specific pro- 
gram. Under Federal law, children under 21 are 
"categorically" eligible for Medicaid if they are 
eligible for AFDC, are in foster care under Title 
IV-E of the Social Security Act, or are blind or 
disabled and eligible for Supplemental Security 
Income. States have the option to offer Medic- 
aid to children of families that are eligible for 
AFDC but are not receiving it; in 1986, 26 States 
exercised this option (674). States also have the 
option to offer Medicaid to "medically needy" 
children who would be categorically eligible for 
Medicaid but whose income and resources lie 
above the AFDC need standards. Each State has 
a right to designate its own medically needy in- 
come and resource standards, but a State's medi- 
cally needy standards cannot exceed 133 percent 
of the State's AFDC income and resource stand- 
ards. Thus, even in States that offer medically 
needy programs— 35 States in 1986 (674)— 
Medicaid eligibiliiy undei these programs varies 
with AFDC standards. 

OBRA-87, passed in December 1987, gave States 
the authority to expand Medicaid eligibility, be- 
ginning in July 1988, to all children through 8 
years of age whose family incomes are below the 
Federal poverty level and to infants whose fam- 
ily incomes are less than 185 percent of the Fed- 
eral poverty leveL^^ Individual States can choose 
any income standard they want provided it Is be- 
low the poverty line. Furthermore, individual 
States need not extend Medicaid coverage all the 
way through 8 years of age. If a Stctte chooses to 
cover pregnant women, however, it must cover 
children at least up to the ige of 2, and vice versa. 
For poor children's access to heailh care, the new 
authority granted to the States by OBRA-87 is a 



''According to the 198& Current Population Survey, 49 percent 
jH children under 13 years ul <w,e in pt)verty v\ere cu\ered b> 

Medicaid, Medicare, or the Civihan Health and Medical Program 

of the Uniformed Services (632). 

'*The 1987 Federal poverty level is $11,203 Jor a family of four 

(382) 
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major breakthrough. The availability of this op- 
tional coverage,, however, will probably increase 
the variation among States in Medicaid coverage 
for children. 

Covered Services and Limitations 

States are required L> Federal law to offer in- 
patient and outpatient hospital services,, physician 
services, EPSDT for children und'^r 21, family 
planning services and supplies, and a wide range 
of other services^^ to "categoiically needy" Med- 
icaid recipients; and they may choose to provide 
preventive services and any of a number of other 
optional services. At the same time, however. 
States can and do establish limitations on fhe fre- 
quency and number of services 

States may also construct special programs that 
target a specific and mere limited package of serv- 
ices to a particular group of "medically needy" 
persons. State medically needy programs are re- 
quired by Federal law to provide ambulatory ser\'- 
ices to children under age 18 and prenatal and de- 
livery services to pregnant women (184). Virtually 
all States with programs covering medically needy 
children have provided the same range of bene- 
fits available to children who are categorically 
needy (184). 

Since 1981, States have had the option of ap- 
plying for waivers to provide a wide range of 
community-based services necessary to keep peo- 
ple who would other//ise be institutionalized in 
their homes. Some States have used these waivers 
to provide services to chronically ill children who 
would be in institutions (664). 

Although thv . of Medicaid-covered services 
appears to be eoinprehensive,, particularly if a 
Stale offers many cf the optior nl services indi- 
vidual States have iinposed limits on th^ avail- 
ability of covered service through a variety of 



'^Olher required servi.es include laboratory and X ay procedures, 
skilled nursing facilities for persons over 21, home he-ilth care services 
for those entitled Lo skilled nursing Cdre, rural hea'th clinic serv- 
ices, and nurse midwi.'^e services. 

'•^Optional services include clinic services, drugs, intermediate care 
facilities, eyeglasses, skilled nursing fac.littes for those under 21 re- 
habilitative services, prosthetic devices, private duty nurfiing, n- 
patienl psychiatric care for children or t^e eldtily, and physical, 
occupational, and speech therapies 



regulations governing the frequency and settings 
of use. These limitations have been imposed for 
the purpose of controlling Medicaid outlays. To 
the extent that they reduce unnecessary use of 
services, limitations on the frequency and settings 
of use of services do not constitute barriers to ac- 
cess. As discussed below, however, the limitations 
are often rigidly designed and enforced, and thus 
are likely to pose problems for some children. 

States have usea a variety of mechanisms to 
control the use of hospitals by Medicaid recipi- 
ents. Two particularly important ones are limits 
on the length of hospital stay or total number of 
days of care covered annually. In 1986, 11 States 
limited the number of days of hospital care for 
which they would pay (674). For some children, 
such as premature babies needing neonatal inten- 
sive care or chronically ill technology-dependent 
children requiring 24-hour ventilator assistance,, 
these limitations on days of care are extremely re- 
strictive (664). An analysis of the effects of in- 
patient controls on hospitalization rates for Med- 
icaid children in 1980 did not find significant 
effects for any specific individual controls (413); 
that study, howe er, did not take account of the 
fact that hospital use may be restricted through 
a combination of control strategies. 

Some States restrict visits lo physicians by Med- 
icaid recipients. In 1986, 12 States imposed some 
ceilfng on the annual number of ambula^^ry caie 
visits allowed to Medicaid recipients, ranging 
from 2 to 36 ambulatory visits per year (674). 
State limitations on ambulatory visits do not ap- 
ply to ■ '^^its under Medicaid's EPSDT program. 
Thus, fcf ^ child who has been screened under 
EPoDT and found to be in need of treatment, the 
limitations do not apply. 

Finally, many States limit fhe use of services 
by denying coverage of certain procedur At 
present, for example, most States do not leim- 
burse for tocodynamometry— the use ot an am- 
bulatory monitoring device to detect premature 
onset of labor in pregnant women. (See app P.) 
.Refusals to cover specific procedures are not nec- 



'The availability of Medicaid-ct.vered services has also been cur- 
tailed by restrictions on the methods and Icvrl of payment of 
providers Medicaid paynrjent policies aic discussed in a sut>sequent 
section of this chapter 
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essarily indicators of poor access to needed serv- 
ices. To the extent that evidence about the effec- 
tiveness of a service is unfavorable ur unavailable, 
a State may have good reason to deny coverage 
for that service. There have been no studies of 
differences between Medicaid children and non- 
Medicaid children in rates of use of procedures 
for which there is a consensus among medical ex- 
perts regarding the procedure's usefulness. 

Policies Governing Payment 
to Providers 

Throughout the his ory uf Medicaid, States 
have attempted to control expenditures by con- 
trolling the methods and rates of payment for 
services delivered to Medicaid patients. States 
have always had wide latitude in determining the 
method and levels of payment for physicians' 
services, and in the early and mid-1970s, a num- 
ber of States, including most States with large 
Medicaid populations, began to control payments 
to physicians (278). The trend toward greater con- 
trol of physician payment has intensified since 
1981 (278). Hospital inpatient care, on the other 
hand, became a seiious target for payment con- 
trol only with the passage of the Omnibus Recon- 
ciliation Act of 1981 (OBRA-Sl) (Public Law 97- 
35). Before then, most States followed Medicare's 
retrospective cost-based reimbursement system 
largely because of administrative barriers to the 
developmer : of an alternative payment method 
(278). OBR.A-81 broadened States' latitude lo 
deviate iVom Medicare's principles of reimburse- 
ment for hospital care, and State'^ have since taken 
new initiatives to ^crilioi payment for inpatient 
services. Recent State initiatives to control hos- 
pital inpatient payment anc! physician payment 
and the implications of these initiatives for chil- 
dren's access to care are described in greater de- 
tail below. 

Physi'L.an Payment C jiitrols 

Physician fees have always been subject to iimi- 
tations under Medicaid (278). The Federal Gov- 
ernment, by never imposing a specific method of 
payment for physicians, has allowed States to ex- 
periment with alternative aporoaches to limiting 
expenditures for physicians' services. Although 



mo^t r jtes began with a system based on charge 
screens Mmi'ar to Medicare's "customary, prevail- 
ing, and reasonable" system,, by 1986, 35 States 
had adopted fee schedules for physicians (674). 
Several of the other States have stopped regularly 
updating their charge screens, and so their fees 
have become tighter over time. 

In general,. Medicaid fees for physicians lie well 
below those paid by Medicare,, which are in turn 
lower than those paid by the private sector. In 
1979, for example, 30 States paid physicians Med- 
icaid fees that were only 90 percent (or less) of 
Medicare fees, and only 3 States paid fees higher 
than Medicare fees (277). Since 1979, the level of 
Medicaid fees relative to private fees has deterio- 
rated. Between 1982 and 1984,, for example, the 
physicians' services component of the Consumer 
Price Index increased 13.2 percent, while the me- 
dian Medicaid fee for a brief office examination 
remained virtually unchanged (278).^^ 

What do these restrictive payment levels mean 
for Medicaid recipients' access to medical care? 
Theoretically, the Medicaid fee hvel should in- 
fluence physicians' willingness to treat Medicaid 
patients; the lower the fee, the less willing physi- 
cians would be to serve Medicaid patients. An 
economic model of physicians' practices predicts 
that if Medicaid patients cannot obtain all the 
sei-vices they would like to from physicians' prac- 
tices at existing fee levels,, chen decreasing the 
Medicaid fee relative to the private fee will reduce 
the supply of services to Medicaid enrollees (26t). 
The same model also predicts that, ai! other inlngs 
being equal,, an increase in private patients' de- 
mand for physicians' services or in physicians' 
practice costs will reduce the amount of care that 
pitysicians are willing to provide to Medicaid pa- 
tients; an increase in the supply of physicians, on 
the other hand, wiM increase the amount of care 
tha' physicians will p^'ovide to Medicaid patients. 

Empirical studies of physician participation in 
Medicaid have supported this theory (266,431, 
489). In one study of the relationship between low 
Medicaid payment rates for visits relative to pri- 

'Some States experienced <ictual reductions in Medicaid payment 
levels, while others hdd increases For example, in Arkd 'sas, the 
fee ^'^r a brief off'ce exam increased by 14 2 percent from 20 
to Si 2, while in Mississippi, it decreased by 31 7 percent, fiom S9 
to 20 (67^) 
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vate fees and the nvmber of physician visits by 
Medicaid children, ir vestigators found that over- 
all use rates were not affected, but the site of care 
was (384). With mo^e stringent Medicaid fees. 
Medicaid children received moic tlieir c;^re in 
hospital outpatient departments and clinics and 
less in physicians' offices. 

Are the current Medicaid fees paid to physicians 
so low as to seriously jeopardize the availability 
of physicians willing to serve Mec^icaid children? 
We can say very little about the question of phy- 
sician participation in Medicaid and its relation- 
ship to access. If acceptable access means the abil- 
ity of a Medicaid patient to find a qualified doctor 
within reasonable time and distance (not neces- 
sarily a doctor of the patient's own choosing), then 
participation in Medicaid by all physicians is not 
necessary. Yet it is difficult to measure the extent 
to which Medicaid children are able to find qual- 
ified participating doctors willing to serve them. 

Available evidence on physician participation 
in Medicaid, summarized in appendix E, has seri- 
ous limitations. As discussed in appendix E,, it is 
difficult to measure the extent of physician par- 
ticipation in Medicaid. Most of what is known 
is based on national surveys of physicians (5,430, 
431,489,593)— and these data probably overesti- 
mate the rate of physician participation. 

Despite their limitations, however, data from 
surveys of physicians do permit reasonably valid 
observations about trends in participation over 
time and across specialties and geographic regior. 
It appears from these data that there is wide var- 
iation in pediatrician participation across States 
and geographic regions. 

It also appears that pediatricians' participation 
in Medicaid has not deteriorated in the recent past 
despite che relative decline in Medicaid fees paid 
to physicians and increases in practice costs. In 
fact, from 1978 to 1984,, pediatrician participa 
tion in Medicaid actually increased slightly. 
Whether trends in participation have been con- 
tinuing in the same direction in the past few years, 
however,, is not know n The question of how the 
opposing forces of increased physician supply and 
increased practice co^ s are pLying out in tern^.-> 
of physicians' willingness to serve Medicaid p i- 
tients today cannot be answered at present. Be- 



cause of the high interstate and interregional var- 
iation in physician participation in Medicaid,, 
however, it is very likely ^^ some populations 
of Medicaid children canno. .eceive care from pri- 
vate pediatric services,, while others are able to 
obtain qualified services. 

Hospital Inpatient Payment Controls 

As of June 1985,, 37 States had abandoned ret- 
rospective cost-^^ased reimbursement for inpatient 
services (366) and replaced it with some type of 
prospective hospital payment system, whereby 
rates of payment are specified in advance and hos- 
pitals receive the specified amount regardless of 
what is done for the patient. Thirteen of the thirty- 
seven States had adopted prospective per-case 
payment,, paying a fixed amount for each Med- 
icaid admission. Twenty-one Sta^^es had adopted 
prospective per-diem payment, paying a fixed 
amount for each day a patient is hospitalized. The 
three other States ured some sort of prospective 
budget review or negotiation approach to setting 
rates. 

There is little evidence on how these alterna- 
tive payment mt'hods affect the use of hospital 
care by children. One study of AFDC children's 
hospital use in 1980 found that the operation of 
a hospital payment scheme different from the 
Medicare cost-reimbursement principles had no 
statistically significant impact on these children's 
hospital use (413). 

The impact of hospital inpatient payment con- 
trols on access to care for Medicaid beneficiaries 
depends not only on the method of payment,, but 
also, and perhaps largely,, on the payment level. 
If payment levels are so low^ that they do not cover 
the costs of treating Medicaid patients, then hos- 
pitaK have incentives not to offer services for these 
patients. On the other hand, even under a per- 
case payment system, if the Medicaid payment 
level is high enough on the average to result in 
an operating surplus, then hospitals would be in- 
clined to serve Medicaid patients. Some observers 
have argued that the u^e of prospective per-case 
payment by Medicaid agencies has created seri- 
ous problems for hospitals with neonatal inten- 
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sive care units because the methods ubed to adjust 
for the seriousness of these cases dre insufficiently 
sensitive. 

Administrative Procedures 

The fourth major area in which Medicaid falls 
short of its promise is in the use of administra- 
tive procedures that delay or deter the receipt of 
health services by eligible children. 

In a 13-State survey of pediatricians conducted 
in 1983, 46 percent of respondents considered the 
complexity of Medicaid program regulations to 
be "very important" problems of Medicaid; 52 
percent considered the unpredictability of Med- 
icaid payments to be very important (18). To the 



''*See OTA's 1987 case stud: neonatal intensive care io: low 
birthweight intants (oo5) tor a discussion oi thi^ issue 



extent that children's access is affected by partici- 
pation rates, these problems have serious impli- 
cations for access. 

Receipt of early or timely care depends on fam- 
ilies' being informed of and understanding the 
meaning of their eligibility for Medicaid. The con- 
sequences of expanding eligibility for young chil- 
dren under OBRA-87 may depend in a fundamen- 
tal way on these families' being informed of their 
eligibility and encouraged to make use of it. There 
are anecdotal examples of States failing to make 
minimal efforts to inform providers or patients 
of their likely eligibility for Medicaid. For exam- 
ple, although the State rf Georgia has three Med- 
icaid waivers to provide for eligibility for tech- 
nology-dependent children living at home, neither 
families nor hospital discharge planners have been 
informed of the waivers. In^ sed, even among the 
Medica'd agency staff, there is much confusion 
and misinformation about whether additional 
children may be covered (664). 



ALTERNATIVES TO PRIVATE AND PUBLIC HEAL1H INSURANCE 
FOR CHILDREN 



A number of Federal programs directly fund or 
provide health care for children. Among them are 
the following programs which are dibcussed brief- 
ly below: 

• the Maternal and Child Health services 
(MCH) block grant, 

• the Preventive Health and Health Services 
(PHHS) block grant, 

• Head Start, 

• community health centers (CHCs), 

• migrant health centers (MHCs), and 

• the Indian Health Service (IHS). 

Maternal and Child Health Services 
Block Grant 

Authorized under Title V of the Social Secu- 
rity Act, the MCH block grant provides health 
services to mothers and children. The block grant 
was created ab part of OBRA-81 (Public Law 97- 
35) and consolidated Federal funding for several 
categorical programs: maternal and child health 



services, crippled children's services, Supplemen- 
tal Security Income (SSI) services for disabled chil- 
dren, prevention of lead-based paint poisoning, 
testing for genetic diseases, prevention of sudden 
infant death syndrome, hemophilia treatment 
centers, and prevention of adolescent pregnancy. 

The Federal agency that administers MCH 
block grants is the Health Resources and Services 
Administration of the Public Health Service. It 
is up to each State, however, to decide what serv- 
ices MCH block grant funds are used for. Instead 
of operating as an insurance program, Federal 
block grants are awarded to ^he States, which in 
turn provide grants directly to public and private 
providers of maternal and child health care or 
crippled children s services (209,541). 

Federal and State funds for maternal and child 
health ser/ices have decreased markedly through- 
out the 1980s (see ch. 2). Expenditures for spe- 
cific se/vices (e.g., prenatal care, well-child care) 
under the Title V MCH block grant program are 



EMC 



66 • Healthy Children. Investing ,n the Future 



nearly impossible to identify, large V because the 
Federal Government does not req re the collec- 
tion or reporting of data on such expenditures. 
This problem is exacerbated by the fact that there 
are no requirements regarding minimum services 
and eligibility. As a consequence, very little is 
known about who receives what types of serv- 
ices under the MCH block grant (209). 

Preventive Health and Health Services 
Block Grant 

Like the MCH block grant, the PHHS block 
grant was created as part of OBRA-81. The PHHS 
block grant consolidated func ing for eight cate- 
gorical grants; health education and risk reduc- 
tion, comprehensive public health services, emer- 
gency medical services, home health services, 
rodent control, community- and school-based 
fluoridation, detection and prevention or hyper- 
tension, and rape crisis and prevention services. 

The emphasis of the PHHS block grant is differ- 
ent from that of the MCH block grant. No ^HHS 
funds go toward handicapped children's s.. .ices, 
very little PHH^ money is spent on maternal and 
child health, and a much greater percentage of 
PHHS money is spent on nonpersonal health serv- 
ices. Of $68.2 million for PHHS spent by 46 State 
health agencies in 1984, $41.7 million (61 percent) 
was for personal health services, $7.3 million (10.7 
percent) was for environmental health, and $11.8 
million (17 percent) was for health resources (511). 
The Federal agency that administers the PHHS 
block grant is the Centers for Disease Control, 
but each State retains its own decisionmakmg au- 
thority over how the funds are distributed for the 
various services (511). 

Head Start 

Proje^.1 Head Start, begun in 1965, provides 
educational, social, nutritional, and medical serv- 
ices to low-income preschool children. The pro- 
gram is overseen by the Administration for Chil- 
dren,, Youth, and Families within the Office of 
Human Development Services of the U.S. Depait- 
ment of Health ai d Human Services, but it is 
administered at the local level by Head Start agen- 
ies. A total of 1,305 Head Start programs in the 
United States serve 452,000 children (676). The 



Federal budget for Head Start \was over $1 bil- 
lion in 1986 (676). 

Medical services provided in the Head Start 
program include a complete examination (includ- 
ing vision and hearing tests), identification of 
handicapping conditions, immunizations, a den- 
tal exam, mental health services, a.id nutritional 
services. Followup treatment is provided for any 
health problems that are identified. Fifty percent 
of the children in Head Start are enrolled in EPSDT 
and get their medical care paid for through that 
program (676). 

Community Health Centers 

CHCs are part of the primary care program ad- 
ministered by the Bureau of Health Care Deliv- 
ery and Assistance within the Health Resources 
and Services Administration of the U.S. Depart- 
ment of Health and Human Services. The goal of 
CHCs is to provide primary health care to medi- 
cally unJ.erserved areas. As of 1984, there were 
600 CHCs with 700 satellite clinics, serving over 
6 million people (60 percent of whom were be- 
low £he Federal poverty level, and 25 percent with 
incomes between 100 and 200 percent of the Fed- 
eral poverty level). One observer reports that 
nearly half of all CHC users are completely unin- 
sured (543). 

A wide range of services is available through 
CHCs (224). Certain services, called "primary 
health services," are provided by all CHCs. These 
include,^ for example, preventive health services 
^e.g. prenatal care, family planning), diagnobtic 
care, emergency care, and transportation. Other 
services, called "supplemental health services," are 
provided at the grantee's option. Such services in- 
clude hospital care, health education, and dental 
and vision care, among others. 

Services are provided on a sliding fee pay scale 
based on income and family size,, with families 
livinj below the Federal poverty level eligible for 
fr ^ care, and CHCs are required to seek third- 
party reimbursement (Medicaid, Medicare,, pri- 
vate insurance) if available. The CHC program 

a granl program,, authorized unuer Secti i 330 
of tlie Public Health Service Act,, with a 1987 Fed- 
eral budget of S400 million (696^ Federal fund- 
mg in real dollars for CHCs has declined markedly 



ERLC 



Chapter S-^Chilarer/s Access to Health Care • 67 



since 1981 (see ch. 2). CHCb also receive bomt 
funding from nonprofit groups (224). 

Migrant Health Centers 

Like CHCs, MHCs are part of the primar>' ear^ 
program administered by the Bureau of Health 
Care Delivery and Assistance. MHCs provide pri- 
mary health care to Tiigrant and seasonal farm 
workers and their families. There are 122 MHCs 
operating approximately 378 clinics that serve 
over 450,000 people. In 1987, the Federal ap- 
propriation for the MHC program was S45.4 mil- 
lion. Nearly two-thirds of the MHCs also receive 
funds from the CHC program (695). 

Indian Health Service 

IHS, a part of tht Public Health Service, pro- 
vides health care services to American Indian and 
Alaska Native children at no cost to the individ- 



ual patient or patient's family. The services pro- 
%^ided by IHS include inpatient and ambulatory 
medical services, dental care,, mental health and 
alcoholism services, preventive health (immuni- 
zations and environmental services such as sani- 
tation and water safety), health education, and 
Indian health manpowe development programs 
(662). IHS provides these services through its net- 
work of IHS-owned hospitals, health centers, and 
clinics, or indirectly, by purchasing services that 
are not available from IHS facilities through con- 
tracts with private providers (662). 

In fiscal year 1987, the Federal IHS was appro- 
priated S858 million, including S737 million for 
clinical services and S64 million for preventive 
health (449). According to the 1980 U.S. census, 
children represent 32 percent of the Indian popu- 
lation. That means fhat about 300,000 Indian chil- 
dren (of the 960,000 eligible Indians in 1985) re- 
ceive health care from IHS (662). 



CONCLUSIONS 

This chapter has examined the evidence on the 
relationship between family income and health in- 
surance status and the availability and use of 
health care serv^ices by American children. Lov\ 
income and lack of adequate health insurance go 
together, so that children of poor and near-poor 
families use fewer health care services than Jo chil- 
dren of middle-class families. Nationally, between 
14 and 19 percent of American children have no 
health insurance whatsoever. About 4? percent 
of all uninsured children have family incomes be- 
low the poverty line. Low-income children with- 
out insurance coverage use substantially fewer 
health care services than do either privately in- 
sured children or Medicaid children, although 
Medicaid does not appear to eliminate all differ- 
ences in the use of services between poor and non- 
poor children. The sicker the child, the stronger 
the effecf of income on the frequency of use of 
health services. 

The use of medical care by children is exqui- 
sittl} sensitive to the cost of obtaining that care, 
particularly in relaMon to the parents' ability to 
pay. Children of poo^ families that have to pay 



for care see physicians less often than th jse who 
have free care, and it appears that parents are not 
generally able to discriminate between visits that 
are highly effective in treating the child's health 
problem and those that are not. both kinds of 
visits decline equally. The same phenomenon ex- 
ists for children of nonpoor families, but the size 
of the decline is much rmaller. 

The Medicaid program offers some relief from 
the double burdr.:.s of poverty and i!!r.^<i<: for fhe 
very poorest segment of children. But it is clear 
that this care is delivered in S'^ttings that differ 
markedly from those available to middle-class 
Americans. Medicaid children receive care rrom 
hospitals and clinics, while nonpoor children 
receive care from private physician practices. 
Whether the quality of such care is higher in one 
setting than another is unknown, but it can be 
said that Medicaid children are either not en- 
couraged or not enabled to seek out care as often 
as nonpoor children. 

If ihe feoal of the Medicaid program was to give 
poor children access to the same kind of medical 
care available to nonpoor children, it has certainly 
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not been met. Impediments to serving Medicaid 
children exist in the form of limitations on cov- 
ered services, administrative barriers, and, espe- 
cially, stringent physician payment policies. Al- 
though the available evidence suggests that access 
to pediatricians has not declined substantially in 
the past 5 years in the United States as a whole, 
that access has not been high during the entire 
period, and continued stringency in payment rates 
can only put more pressure on access in the future. 

Other federally supported programs that pro- 
vide direct care to poor children, particularly to 



the uninsured, have been subject to funding cut- 
backs throughout the 1980s when spending is ad- 
justed for inflation. For example, between 1978 
and 1986,, Federal appropriations for maternal and 
child health services declined (in 1978 dollars) by 
43 percent, for CHCs by 11 percent; and for 
MHCs by 33 percent. When the increase in the 
population without health insurance is considered, 
the implications for children's access to care are 
not encouraging. 
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Prenatal Care 



INTRODUCTION 

Prenatal care is a type of health care aimed at 
improving and maintaining maternal and child 
health.^ Such care is provided at the earliest pos- 
sible point— during pregnancy— and thus has the 
potential for significantly shaping the health of 
a human being from the very beginning. 



'Prenatal care consists ot health services dehvered fronn concep- 
tion labor. Related services include intrapartum care (rect-jved 
during labor and delivery) and postpartum care (rendered immedi- 
ately following deliver/ to the sixth week after birth) Prenatal care 
and intrapartum care combined are referred to as maternity care. 
Definitions of the penod for pennatal care vary, but in general, this 
period overlaps the pre- and post-delivery date by several weeks 



The chapter summarizes a wide variety of in- 
formation on prenatal care. First, it reviews the 
recommendations of the United States' and other 
countries' professional groups regarding the con- 
tent of prenatal care. Then, it reports informa- 
tion on the timing and frequency of visits among 
subgroups of the U.S. population. Previous 
studies examining the effectiveness and cost- 
effectiveness of prenatal care are critiqued and 
findings summarized. This chapter also presents 
the findings of OTA's cost-effectiveness analysis 
of expanding Medicaid to all pregnant women in 
poverty. The concluding sections of the chapter 
analyze the role of third-party payment in 
facilitating access to prenatal care and discuss the 
implications of OTA s c*nalysis for public policy. 



RECOMMENDED COMPONENTS OF PRENATAL CARE 



Prenatal care encompasses a wide range of 
preventive, diagnostic, and therapeutic services 
delivered throughout the course of pregnancy 
with the goal of both a healthy baby and a healthy 
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Although early and comprehensive prenatal care is 
clearly effective, the specific components that make 
a difference are not fully understood- 



mother. The actual care that pregnant women re- 
ceive varies widely, depending on the number of 
visits the woman has, as well as on the specific 
interventions that are applied. Preventive inter- 
ventions include screening for potentially harm- 
ful conditions in the mother and fetus, education 
and counseling, and sometimes nutritional supple- 
ments. Diagnostic and therapeutic interventions 
represent responses to and followup of problems 
identified either through symptoms or screening. 

Various professional groups in the United States 
and other countries have provided guidelines for 
the content of prenatal care, particularly for the 
preventive elements of such care.^ Available 
guidelines cover the prenatal visit schedule, spe- 
cific assessment and screening procedures, edu- 



'For a discussion of recommendations by professional groups and 
experts in the United States. Canada, and Great Bntain, sec the back- 
ground paper prepared for OTA by Lorraine Klerman and Helen 
Bur;>t. entitled Evidenv.e ot the Dtectiveness ot Rl com mended Ante- 
partum Care Components' (341) 
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cation and counseling activities, and nutritional 
supplementation. The guidelines issued jointly by 
the American College of Obstetricians and Gyne- 
cologists (ACOG) and the American Academy of 
Pediatrics (AAP) (22,25) call for prenatal care 
visits to begin as early in the first trimester of preg- 
nancy as possible and to continue every 4 weeks 
until the 28th week, every 2 to 3 weeks thereafter 
until the 36th week, and weekly thereafter. This 
schedule translates into 13 to 15 prenatal visits 
over the course of a normal pregnancy of between 
37 and 40 weeks gestation. 

The visit schedule recommended by the Cana- 
dian Task Force on the Periodic Health Exami- 
nation is the same schedule as that of the Ameri- 
cans (89,90). The Royal College of Obstetricians 
and Gynecologists (RCOG) in Great Britain, on 
the other hand, recommends substantially fewer 
visits for women with normal pregnancies. The 
RCOG schedule calls for a total of seven to nine 
prenatal visits at various points in pregnancy and 
beginning at 12 weeks gestation (552). This sched- 
ule is based on the concept of 'shared antenatal 
care," in which responsibility for providing serv- 
ices is shared among obstetricians, general prac- 
titioners, and midwives. Only three of the nine 
recommended visits in the RCOG schedule in- 
volve an obstetrician. The rest are handled by a 
combination of the general practitioner and 
midwives. 

For some specific services, there is widespread 
agreement among the American, Canadian, and 
British professional societies. The need for deter- 
mining blood group and screening for antibodies 
in Rh-negative women, for example, is something 
that all groups recognize. Screening for syphilis 
and gonorrhea at the initial visit is another thing 
they all recommend (341). For other tests, how- 
ever, there is substantial disagreement about pol- 
icy among the countries' professional societies. 
Thus, for example, the use of ultrasound is not 
recommended as a routine screening examination 
in pregnancy by the American or Canadian 
groups, but is recommended by the British at 16 
to 18 weeks gestation. The Canadian Task Force 
on the Periodic Health Examination is the only 
group that currently recommends routine testing 
of all pregnant women for chlamydial infections. 



The differences among the various professional 
groups' recommendations reflect in part a lack of 
definitive evidence regarding the incremental con- 
tributions of additional prenatal interventions or 
visits at particular points in pregnancy. They also 
reflect the philosophies of the different health sys- 
tems in which the professional groups practice. 
In addition, as advances in medical technologies 
alter both the effectiveness and cost of services, 
professional standard-setting groups may react at 
different speeds to new evidence. One new tech- 
nique for which evidence is only now accumulat- 
ing, for example, is called "ambulatory tocody- 
namometry." This technique allows noninvasive 
ambulatory monitoring of uterine contractions in 
women at risk for premature labor and may en- 
hance the effectiveness of the available therapies 
to reduce the incidence of premature birth (see 
app. F). So far, no professional society has issued 
guidelines regarding its use. 

Professionals disagree not only about the 
amount and content of prenatal care visits for nor- 
mal pregnancies, but also about which pregnan- 
cies are high-risk and how these should be han- 
dled. Women with medical histories or conditions 
that suggest elevated risk obviously justify closer 
monitoring during pregnancy than other women 
do, but there are no widely agreed upon guide- 
lines for the appropriate scope of services under 
each circumstance. Neither are there generally ac- 
cepted standards for women who are at elevated 
risk of poor outcomes because of social or dem- 
ographic risk factors (e.g., adolescents or poor 
women). 

The lack of generally accepted standards for the 
content of prenatal care for high-risk women re- 
flects the conflicting evidence about the impor- 
tance of specific interventions. Later in this chap- 
ter, OTA reviews the evidence on the effectiveness 
of prenatal care in improving birth outcomes, but 
it is important to note that that evidence is limited 
to assessments of the effect of e<irlier and more 
frequent prenatal visits on birth outcomes or of 
the effect of programs that offer packages of aug- 
mented prenatal care services to women in dem- 
ographically defined high-risk ^roups. The pre- 
cise content of the care that is offered is often 
undocumented. 
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USE OF PRENATAL CARE 

How closely do American women adhere to 
U.S. professional groups' recommendations for 
the timing and frequency of prenatal care? In 
1984, 20 percent of white babies and 39 percent 
of black babies in the United States were bom to 
mothers who had not had their first visit for 
prenatal care by the end of the first trimester of 
pregnancy (712). The mothers of 5 percent of 
white and 10 percent of black babies bom in 1984 
had not had a prenatal care visit before the 7th 
month of pregnancy (712). From 1981 to 1984, 
the percentage of women obtaining late or no 
prenatal care in this country increased: for blacks, 
the percentage increased from 9.1 percent in 1981 
to 10 percent in 1984; fcr whites, the percentage 
increased more modestly— from 4.3 percent in 
1981 to 4.6 percent in 1984. 

Most mothers of both races in the United States 
fail to receive the 13 to 15 prenatal visits rec- 
ommended by American professional groups. 
Among mothers with full-term pregnancies, only 
33 percent of whites and 23 percent of blacks had 
13 or more prenatal visits in 1984 (712). 

The timing of the first prenatal visit varies 
widely among different U.S. population sub- 
groups. Ingram and colleagues compared 10 
groups of women defined by race, marital status, 
maternal age, and educational attainment in 5 
years between 1970 and 1983 (295). Unmarried 
teenagers with less than a high school education 
were the least likel> to obtain early prenatal care, 
while older married mothers v/ith more than a 
high school education were the most likely to ob- 



tain it. These findings held for both whites and 
blacks. Thus, for example, in 1983, about 45 per- 
cent of unmarried teenagers who did not gradu- 
ate from high school initiated prenatal care in the 
first trimester of pregnancy; t' ^ comparable fig- 
ure for older married mothers vvith more than a 
high school education was 80 percent. 

As expected, poverty status is also related to 
American women's use of prenatal care services. 
In 1980, two-thirds of women u'ith family incomes 
below 150 percent of the U.S. poverty level initi- 
ated care in the first trimester, as compared to 
over 80 percent of those with higher family in- 
comes (598). Similarly, women with low Incomes 
were three to four times more likely tr receive late 
or no prenatal care than women with incomes 
above 150 percent of the poverty level. 

To summarize, the receipt of early and frequent 
prenatal care by American women varies widely 
depending on the demographic and economic 
group to which a woman belongs. To the extent 
that early and frequent prenatal care affects the 
outcome of pregnancy, these variations contrib- 
ute to the observed intergroup differences in rates 
of low birthweight and infant mortality. Although 
it appears that the majority of American women 
actually make fewer visits for prenatal care than 
is recommended by American physician groups, 
the differentials by income, age, race, and edu- 
cation suggest that targeting effective prenatal care 
services to the women in high-risk groups holds 
promise for improving pregnancy outcomes. 



EFFECTIVENESS OF PRENATAL CARE 



ITiis section summarizes the evidence on the ef- 
fectiveness of prenatal care in altering two criti- 
cal aspects of infant health: low birthweight and 
neonatal mortality. Low birthweight (under 2,500 
grams) is a good predictor of infant mortality (see 
ch. 2) and is also associated with high rates of 
chronic and disabling illness and costly medical 
care. Neonatal mortalitv, independent of birth- 
weight,, is also a good indicator of the overall 



health of newborns and may be directly affected by 
the nature of prenatal care that women receive.^ 

Because prenatal care includes not only preven- 
tive interventions such as screening and counsel- 

'Low birthweight and neonalai morlaliiy are both strongly cor- 
related with another out ume measure- premature birth (defined 
as birth at 37 weeks gestation or earlier) This measure of outcome 
is probi'>matJc howc -r, because current methods of datmg gesta- 
tional age arc imprecise md are also improving over time. 
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ing but also treatment when needed, it is bound 
to be effective in altering the health Oi seme 
mothers or infants. Treatment of gestational di- 
abetes or hemolytic disorders, for example, ib crit- 
ical to healthy outcomes for both mother and 
infant. Yet, if frequent routine screening for a par- 
ticular condition does not offer any advantage in 
terms of allowing more effective treatment or bet- 
ter management of labor and delivery than would 
seeking care when symptoms develop, the value 
of such screening is dubious. Thus, the real ques- 
tion of effectiveness is not whether prenatal care 
makes any difference to child health, but exactly 
which preventive measures — monitoring, screen- 
ing, education and counseling, or nutritional 
supplements — are effective and at what intervals 
in the course of a normal piegnancy they are most 
effectively applied. 

This question can be addressed at various levels 
of detail, ranging from examination of every pos- 
siole preventive component of each prenatal care 
visit to a general assessment of the effects of more 
care v. less care, as measured by the number of 
prenatal visits, early initiation of care, or receipt 
ct enriched services through special programs. Al- 
though an overall assessment of the effectiveness 
of prenatal care vvouid ideally build on evidence 
regarding individual components, it is beyond the 
scope of this assessment to examine the effective- 
ness of individual components.'* Instead, the large 
body of evidence accumulated on the impact of 
early, more frequent, or enriched prenatal serv- 
ices on low birthweight and neonatal mortality 
will be the basis for this analysis. 

Problems in Interpreting the Evidence 

An ideal study of any prenatal care regimen 
would be prospective, with randomized assign- 
ment of patients to experimental and control 



*The Public Health v^vi-vice has. established an expert panel on the 
content of prenatal care, with the objectiv of examining the use 
fulness of specific components of prenatal care The work of the 
pane) is currently in progress. For other i.tfornnation on the effec- 
tiveness of individual components of prenatal care, see the back 
ground paper prepared for OTA by Lorraine Klerman and Helen 
Burst reviewing the evidence on effectiveness of chlamydia testing, 
routine ultrasound screening, smoking cessation programs and nu 
tntionai supplementation (552) The effectiveness of ambulatory 
tocodynamometry, a new technique for delechng premature labor 
in high-risk women, is discussed in app F in this report 



groups. This ideal is rarely achieved in practice,, 
however, because it would be unethical to with- 
hold early or frequent prenatal care from women 
seeking it. Even in programs offering enriched 
services, randomized assignment is rarely 
achieved. In only one published st^dy— a com- 
parison of a program of home visits with stand- 
ard prenatal care (469)— were subjects randomly 
assigned to experimental and control groups. All 
other studies of the impact of prenatal care on in- 
fants' health depart to one degree or another from 
the experimental ideal. 

Not surprisingly, then, the validity of all studies 
of the impact of prenatal care on infants' health 
is questionable to some degree. The critical threat 
to validity is the problem of ^^elf-selection bias — 
i.e., the likelihood that women who seek more 
care, earlier care, or enriched services are inher- 
ently different in terms of their health risks from 
women who do not. 

Two kinds of self-select'on bias exist in studies 
of prenatal care. The most familiar form of self- 
selection bias follows the logic that women who 
seek prenatal care early and often routinely be- 
have in healthy ways, of which early receipt of 
prenatal care is but one reflection. Women who 
receive e.^rlier and more prenatal care, for exam- 
ple, TTiay also be less likely to smoke cigarettes 
or abuse alcohol (218). These women are proba- 
bly healthy on the whole and thus are likely to 
be at lower than average risk of poor outcomes. 
A study in which this kind of "favorable selec- 
tion" operates would tend to overestimate the ef- 
fectiveness of prenatal care. 

The second form of self-selection operates to 
bias the results of a study in the opposite direc- 
tion. In this case, women who experience a prob- 
lem with their pregnancy or have information that 
leads them to expect problems (e.g., a poor preg- 
nancy history) would tend to seek care early and 
often. These women ar t likely to be at higher than 
average risk of poor out:omes. A study in which 
this kind of ''adverse selection" occurs would tend 
to underestimate the effectiveness of prenatal care. 

As a consequence of self-selection bias, simple 
comparisons between users and nonusers of pre- 
natal care, or between more frequent and less fre- 
quent use, are unacceptable. Researchers have 
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I'ced various methods to control for self-selection 
bias. Some use multivariate techniques in which 
variables thought to be associated with favorable 
selection (eg., income, education, smoking be- 
havior) and adverse selection (e.g., preexisting 
health problems, complications of pregnancy, 
prior fetal or infant death) are entered into the 
analysis as control vi riables along with measures 
of prenatal care use. In studies of programs of en- 
riched care, pregnancy outcomes of women who 
are eligible for p'-ogram are often compared with 
those of a grou]- ol similar but ineligible women. If 
carefully selected, the comparison group can \ /o- 
vide reas nable validity. Nevertheless, the ques 
tion always remains whether the self-selection b-"^ 
has been adequately controlled in all such siacies, 
and lacking a gold standard by which such ad- 
justments can be judged, one can never be cor 
pletely confident that a study's results are valid. 

Thus, although there is a substantial boa/ of 
literature on the effectivene:s of prenatal care, the 
interpietation of this literature ultimately requires 
judgments about its validity. Individuals who 
would apply the strictest standards of validity 
probably would not c*ccept any of the evidence— 
whether pro or con — as sufficieiu. i policy de- 
cisions regarding prenatal Cc^ 2 need to be made 
even in the face of imperfect information. There- 
fore, OTA has taken a somewhat more relaxed 
position with regard to validity. The findings of 
more than 55 studies of the effectiveness of pre- 

atal care need not he ignored because they only 
imperfectly control for self-selection biases. 
Rather, each study can be assessed both for the 
degree to which it has successfully controlled for 
these biases and for the strength of its findings. 
The results of such an assessment are summarized 
below. 

Stur-es of the Effectiveness of 
Prenatal Care 

Studies of prenatal care fall into two ^er.eral 
categories: 

1. those based on birth and death records (i.e., 
vital records); and 

those evaluating proj^rams offering enriched 
or augmented services. 



Studies in \k fi^' cat\.^ory have the a-Jvantagc 
of large sample sizes, but these databases offer 
limited information on prenatal care use and 
mothers' characteristics; typically, information on 
prenatal care use is limited to number of visits 
trimester in which care began. Studies in the sec- 
ond ca»"egoi / often use well-selected comparison 
groujT- and sometimes have access to more fc<ten- 
sive information or. ^,atterns of prenatal care use; 
however, these evaluations typically compare care 
that is generally available to women in the com- 
mun' V with more comprehensive programs, and 
it is Qirficult to generalize from these studies about 
the value of more v. less prenatal care of the kind 
generally available. 

Studies Based on Vital Records 

Numerous studies of births ai:d deaths in hos- 
pital cities, counties. States, and the Nation as 
a wnole have found a positive relationship be- 
tween the use of prenatal care and birth outcomes. 
Of 21 multivariate studies of the effect of prena- 
tal care on bi-thweight that controlled in ^om'' 
way for maternal demographic or medical risks, 
for example, 18 found evidence of a statistically 
significant positive effect in at least some groups 
of women. (See table G-1 in app. G for detailed 
descriptions of these studies.) Similarly, of 15 con- 
trolled studies of the effects of prenatal care on 
neonatal mortality, 11 found a statistically sig- 
nificant negative relationship between neonatal 
mortality and the use of prenatal care. (See table 
G-1 in app. G.) 

Among studies finding that prenatal care had 
a positive effect on birth outcomes, the size of the 
effect varied widely because of differences in 
measures of prenatal care and control variables 
selected for the analysis. A 1981 study of births 
in Baltimore, Maryland, that controlled '^or sev- 
eral demographic and medical risk factors found, 
for example, that women who received adequate 
prenatal care^ were about IV2 times more likely 
to deliver normal weight babies than those who 
did not (573). Another study of births in 1977 that 
controlled only f r mother's race and education 
found that mothers receiving no prenatal care 



'Adequate care was aehned by an index of adequacy of care first 
developed > Kessnf (328) and modified by others 
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were times as likely to deliver a low birth- 
weight baby (227a). 

Five recent analys.^ of prenatal care using data 
from vital records have applied an analytic tech- 
nique known as instrumental variables*' to con- 
trol for adverse selection bias. These studies uni- 
formly find even stronger positive effects of 
prenatal cere on neonatal mortality and birth- 
weight than are found with traditional multivar- 
iate techniques. (Se3 table G-2 in app. G for a 
summary v_f studies asing instrumental variables.) 
Because these studies generally do not adequately 
control for favorable selection bias, however,^ they 
can be expected to overestimate the effects of 
f i?natal c^'re on birth outcomes. 

Studies of the Effectiveness of Programs 
Offering Augmented Prenat2l Care 

For the past 20 yea;s, a number of Federal and 
State-initiated programs have offered prenatal 
care services that differ in scope and mix of serv- 
ices from those routinely available in the commu- 
nity . These programs typically offer a variety of 
supplementary services to target grot^ps of hig[. 
risk women, usually teenagr^s or poor women. 
Fc- example, Mat?mity anr" ^ f-int Care projects, 
the Improved Child Health 1 ^ject, and !mprovi?d 
Pregnaixy Outcome projects were esiabl.'shed by 
the Children's Bu'-eau and through Title V the 
Social ^?curity Act of 1935 to improve the deliv- 
ery of car? to the generally high-risk and under- 
served populations of poor women and adoles- 
cents (128,212,395). State initiatives with similar 
goals, such as the Obstetrical Access Project in 
California (615) and other local and hospital- 
specific programs were also established. These 
programs were developed to address unequal ac- 
cess to prenatal services or a perceived need for 
more comprehensive care for high risk women. 
In addition to providing routine medical services 
during pregnancy, these initiatives include a wide 
variety of supplementary services such as out- 



general, the instrumental variables tcchnic]|ue a'^enipts to cor- 
rect for adverse selection bias by replacing the observeH v^lue of 
prenatal care with a predicted val .e derived fronn a rt«, ^lon of 
I renatal care on explanatory variables that are uncorreiated with 
the health status of the nnother Thus, the predicted prenatal care 
variable is also assunned to be uncorrelatei' ^..n health status This 
predicted prenatal care vanablc is ^'-^n used in a ^econd-sta^; regrt-*.- 
sion to predict its effect on the oulco.ne of pregnancy 



reach," formal education and counseling, coordi- 
nation of auxiliary support services, transporta- 
tion to and from medical visits,^ and/or home 
visii/ition. 

OTA found 25 studies of the effectiveness of 
programs offering augmented prenatal care serv- 
ices. (See table G-3 in app. G.) The target groups 
for the majority of these programs a^e teenagers 
or poor women. Most studies compare the out- 
comes of births to women enrolled in a particu- 
lar enriched care program with the outcomes ob- 
served in a selected comparison group of women 
receiving care elsewhere. Thus, these studies ex- 
amine the i/icremen^a/ benefit of augmented care 
over and above services received by the compar- 
ison group. 

The studies of the effectiveness of augmented 
prenaUl care programs have found that publicly 
fundtx. comprehensive prenatal care programs, 
such a? Maternity and Infant Care projects, the 
Improved Child Health Project, and Improved 
Pregnancy Outcomes projects, increase the use of 
prenatal care among certain groups of poor 
women and adolescents. More pregnant women 
get care early and often through , lese programs. 
Studies of augmented prenatal care programs, 
however,, show a less consistent effect on birth 
outcomes than was found in studies based on vi- 
tal records data. Some significant findings were 
observed f oi specific subgroups of the target pop- 
ulations, auch as adolescents and worn n at high 
risk for poor pregnancy outcomes. For example, 
four of six studi^^> of augmented :.ervices for preg- 
nant adolescents found that such care reduced the 
frequency of iow birthweight and premature 
births. For teenagers and women at high risk, 
Mat'^mity and Infant Ccn projecL ' e Improved 
Child Health Project, and Imr ro ed Pregnancy 
Outcomes projc . may prjvidt an appropriate 
mix of routine and s, ecializ^d care. Poor women 
at average or low risk, however, may not receive 
much incremental benefit from these comprehen- 
sive progra.iis over and above the benefit of the 
care they v 5 routinely receive. 

"Outreach generally nneans two types oi services thai have different 
goals to increase access and/ or to innprove nnedical care compli- 
ance For exannple, in sonne progranns, outreach refers to efforts to 
cnrull pregnant wonnen early in gestation In other programs, out- 
reach focuses on getting enrolled patients to keep their appointments 
and to follow medical regimens or advice 
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The relationship between early or more fre- 
quent prenatal care and birth outcomes appears 
to be much more tenuous in this group of studies 
than it was in the studies based on vital records. 
Some of the studies of augmented care found im- 
provements in the initiation of care among pro* 
gram participants but no effects of the program 
on birth outcomes. OTA analyzed 17 studies of 
programs for poor women or teenagers for which 
information on either outreach services or time 
of initiation of care was available for both an ex- 
perimental and comparison group (see table 4-1). 
Overall, only about one-half of these 17 studies 
found that augmented prenatal care services had 
significant impacts on birthweight or neonatal 
mortality. In 7 of the 17 programs, the experi- 
mental group receiving augrneiited sei viue^ initi- 
ated prenatal care earlier than the comparison 
group; in 4 of the 7, augmented prenatal care was 
found to have significant positive effects on birth 
outcomes. Of the 17 programs offering augmen- 
ted prenatal Cc*re services, 11 appeared to have 
an outreach component designed to enroll women 
into care early in their pregnancies. Information 
on when care began was available for 9 of the 11 



programs. Six of the nine were successful in bring- 
ing more women into care early, but only three 
of the six with successful outreach and other sup- 
plementary^ services showed an impact on birth 
outcomes. 

One reason for the lack of consistent results 
among the studies may be that the studies repre- 
sent a diverse mix of prenatal interventions with 
diffeient levels of effectiveness. Even under the 
rubric of Maternity and Infant Care projects, for 
example, services delivered in one geographic area 
may be quire different from those provided in 
another. 

In many studies, no information was provided 
regarding the scope of services received by com- 
paiisori group:*. lavcstigators assumed thai 
women in the comparison group received less care 
than women in the augmented programs. In fact, 
because the companion groups also tend to com- 
prise poor women, scue of them may have been 
enrolled in comparable programs of specialized 
care. Thus,, in some <^iudies the differences be- 
tween the augmented care and comparison serv- 
ices may not have been great. 



Table 4-1. —Summary of 17 Selected Studies of the Effects of Programs Offering Augmented Prenatal Care"** 



Impact on (nitiation of care 



Program characteristics 

Outreach and extra services: 

Number of studies 

Number with significant effect on birth 
outcomes^ 

Extra services (may include outreach^}: 

Number of studies 

Number with significant effect on birth 
outcomes^ 

Extra services only: 
Number of studies . . 
Number with significant effect on birth 
outcomes^ ... 



No differences between 
compariso . and 
experimental group 



Difference favors Total number 

experimental group No information of studies 



0 
0 

2 
0 

4 

2 



Total number of studies 

Total .lumber of studies wnh significant 
effects on birth outcomes^ 



17 



^Programs offering augmented prenatal care are programs that piovic supplemental servn,e. m adcj(t»on to ptonatai medi&ai care These programs provide one or 
more of the following types of special services outreach, "^ansportai nurse home visitation nutntion dnd social services heaMh education, foliowup of misled 
appointments, case management/coordination oi services, and dental ue 

^his table disk<' iys ""esults from 17 of the 25 studies of augmented p enalai care programs that appear tn (able G 3 m app G of this report Eight ol the twonty-five 
>n tab'e G-3 we e excl'tded from this table for the following reasons 1) the 3ludy did not include a comparison group that received an alternative form of care. 2) 
the stk'Oy exan.ined employee based health mamtenai.ce organization programs >f :,ate oi J) the study did not report information on outroact'i and initiation of care 

^Birtr* ^^tcomfS inclucJe low birthweight and neonatal mortahty 

^Outreach m 'his context means efforts to bnng patients 'nto care early m pregnancy 



SOURCE Office of Technology Assessment. 1988 
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The most important explanation for the mixed 
results is the limited power of the experiments. 
The power of a statistical test— i.e., the probabil- 
ity that a specified difference between the experi- 
mental and comparison groups will be detected 
in the experiment— depends on the significance 
level selected, the size of the effect that one wishes 
to detect, and the sample size (113). Very large 
sample sizes are needed for adequate power to de- 
tect a small but potentially important diffeience 
between program participants and nonpartic- 
ipants. Most studies do not have a large enough 
sample size to detect a difference in birthweight 
of the magnitude required for the costs of prena- 
tal care to be outweighed by savings in the costs 
of treating low birthweight babies.^ 

Six studies referred to in table 4-1 examined 
augmented programs that included extra services 
but no outreach aimed at getting women into care 
early. Four of the six showed significant effects 
on birth outcomes. These findings suggest that 
provision of extra services to adolescents and 
high-risk women may be effective in improving 
birth outcomes. In some cases, the availability of 
supplementary services appears to compensate for 
failure to improve patterns of initiation of prenatal 
care. For example, home visit services may be a 
key component of augmented care. Although the 



"To illastrale. OTA conducted a power a alysis on data presented 
in Peoples et 486) That study examined an augnnented care 
progranf) that - ,^ceeded m bringing more black wonnen into care 
early, however, no significant difference in the low birthweight rate 
was found between the expennfiental and comparison groups. Ap- 
plying conventional levels of statistical significance and power lO 05 
and 0 80 respectively), OTA found that, given the observed differ- 
ences in the use of first-tnnnester care, the Peoples, et al . study would 
need a nfiininfiunfi of 10,000 participants m each group to detect a 
difference in low birthweight rates equal to that delected by Joyce 
(i e , every 1 -percent increase in the number of women receiving 
first-trimester care decreases the low birthweight rate by 0 045 per- 
centage pomts) (311) The actual sample sizes m the Peopler^, et al., 
study ranged from 297 to 1,254 



evidence is limited, such services for adolescents 
and high-risk women appear to improve birth out- 
comes, especially birthweight (169,433,469,725). 

Conclusions About the Effectiveness 
of Prenatal Care 

The weight of the evidence on the effectiveness 
of prenatal care, both from studies based on vi- 
tal records and from studies of programs offer- 
ing augmented prenatal care services, supports the 
contention that birth outcomes can be improved 
with earlier or more comprehensive prenatal care. 
Indeed, given the design problems inherent in 
many studies of programs offering augmented 
services, it is noteworthy that so many of them 
did detect effects on birth /eight or neonatal mor- 
tality. The evidence appears to support the value 
of both early and frequent prenatal care and the 
provision of enhanced services to adolescents and 
high-risk women. 

Although the evidence clearly supports the ef- 
fectivtness of prenatal care, it is less revealing 
about the size of the effect that can be expected 
from increasing the quantity or quality of prena- 
tal care received by any segment of the popula- 
tion. The studies based on vital records data con- 
trol for self-selection h'ases to varying degrees and 
only very imperrectly at best; one cannot know 
how strong the two opposing biases (adverse a.id 
favorable selection) are or to what extent each has 
been accounted for m any study. The next sec- 
tion presents OTA's analysis ot the effect size re- 
quired if an expansion of Medicaid prenatal care 
benefits to all pregnant women in poverty is to 
pay for itself in net savings in U.S. health care 
costs. Tha* effect size is then compared to the find- 
ings of several reasonably well-designed effective- 
ness studies to ascertain how reasonable it is to 
expect such an effect. 



COST-EFFECTIVENESS OF EXPANDING MEDICAID 
TO ALL PREGNANT WOMEN IN POVERTY 



If prenatal care can improve birth outcomes, 
the logical nex^ question is whether a specific strat- 
egy to increase access to effective services is worth 
its costs. OTA examined the net ffect on health 



care costs of . xpandmg Medicaid eligibility to all 
pregnant women in poverty in 19C6.' The Om- 

'Other studies of the cost -effectiveness of prenatal care have ex- 
amined the net costs of stralegie;- involving augmented services or 
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Photo credit March of Dimas Bir*r> Delects Foundation 



Some of the costs of treating low birthweight babies 
with neonatal intensive care can be prevented with 
early prenatal care 

nibus Budget Reconciliation Act of 1986 (OBRA- 
86) (Public Law 99-509) gave StatCb the option of 
expanding eligibility to pregnant women whose 
family incomes are below the U.S. poverty level 
but above the State's Aid to Families With De- 
pendent Children (AFDC) standards of need (420). 
By January 1, 1988, 26 States had elected to ex- 
ercise that option (271a). 

OTA's analysis presented here is concerned 
with the net costs or savings of expanding eligi- 
bility that accrue to the U.S health care system 
as a whole, not solely to the Medicaid program. 
Although Medicaid program administrators must 
be concerned with budgetary impacts of their pol- 
icies, the most appropriate str.r.ce from a policy 
perspective is to assess the net costs of a specific 
strategy to society—not to a particular program. 
In the case of a program extending Medicaid ben- 
efits to all pregnant women in poverty, Medic- 
aid would pay for services that had oreviously 
been paid for by patients, private insurers, philan- 
thropic organizations, other government agencies, 
and providers themselves. These transfers of 



expanded benefits to pregnant women Most such studies look at 
net costs to a public prograrr e g , Medicaid) and are based on esti- 
mates ettectiveness t<^ken rum a single st jdy See lable G~4 in 
app G tor a review o^ cosl-eftectiveness studies of prenatal care 



responsibility for payment are not trivial/^ but 
they cannot be the sole or even principal guide 
for public policy. 

Because low birthweight is such ^ costly con- 
dition to treat, both in the short run (with neona- 
tal intensive care) and in the long run (with serv- 
ices to chronically ill and disabled children), the 
costs of prenatal care must be considered against 
the potential savings in these treatment costs from 
reducing low birthweight. Thus, the potential for 
saving net health care costs depends in a critical 
way on the estimates of effectiveness of prenatal 
care used in the analysis. Although available evi- 
dence generally supports the contention that early 
or more prenatal care does improve birth out- 
comes, it does not provide unequivo'^ 1 quantita- 
tive estiinates of the effect of prenatal care on low 
birthweight. 

OTA s approach in this analysis, theiefore, was 
to calculate the reduction in tne rare of low birth- 
weight that would be necessary to balance the ex- 
tra prenatal care costs with equal savings in the 
short- and long-run costs of treating low birth- 
weight children. This figure was then compared 
to the evidence on the effectiveness of prenatal 
care to determine whether the level of effective- 
ness required for costs to be outweighed by sav- 
ings is reasonable to expect from the Medicaid ex- 
pansion strategy. If expansion of prenatal care to 
all pregnant women in poverty is not cost-saving 
to the U.S. health care system, its costs would 
then need to be weighed against its effectiveness 
in saving lives and preventing the chronic illness 
and disability that is associated with low birth- 
weight. 

0"rA s aralysib has three major components. 

• the impact of expanded Medicaid coverage 
on the use of prenatal care by pregnant 
women in poverty, 

3 the extra costs of providing the additional 
prenatal care, and 

• the savings associated with prevention of a 
low birthweight b^'rth. 

Each is discussed below. 



The Med.taid program costs associated with ihii policy were 
estimated by the Congrcbbional Budget Otfice 
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impact of Expanded Medicaid 
Coverage on the Use of 
Prenatal Care 

The Congressional Budget Office estimated that 
194,000 pregnant women with incomes below the 
poverty level would become eligible for Medic- 
aid if all States adopted the option under OBRA- 
86 (649). About 113,000 of these women would 
carry private insurance, and the other 81,000 
would be uninsured.** 

There are numerous ways to measure changes 
in the amount and quality of prenatal care con- 
sumed, but OTA's analysis focuses on increases 
in the frequency of care in the first trimester of 
pregnancy. Information on the use of prenatal 
care by poor women was drawn from the 1982 
National Survey of Family Growth (708). 

Figure 4-1 summarizes the assumptions made 
in OTA's analysis about expected changes in the 
frequency of first-trimester care for the target pop- 
ulation as a whole. The left-hand column c>hows 
the approximate distribution of care by trimes- 
ter in the target population without expanded 
Medicaid coverage. Among women in the target 
population, 42 percent do not get firFc-trimester 
care. OTA assumed that 44 perc^^nt or these 
women would shift to first-trimester caie if they 
were eligible for Medicaid.*^ Equal percentages of 
those originally receiving second- and th'rd- 
trimester care or no care were assumed to shift 



Figure 4-1.— Assumptions in CTA's Base Case 
Analysis About Changes in the Use of 
First-Trimester Prenatal Care 



Distribution of 
prenatal care 
without Medicaid 
coverage 



Distribution of 
prenatal care 
with Medicaid 
covGiage 



First 
trimester 


X 1 00 


First 
trimester 
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Second 
trimester 
(35%) 


vV / 
o / / 
4/ / 
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Second 
trimester 
(20%) 








Third 
trimester 
(5%) 




Third 
trimester 
(3%) 








No 
care 
(2%) 




No 
care 
(1%) 



SOURCE Office of Technoiogy Assessmer^l 19<J8 



"Pnor to gaming Medicaid eligjbi]il> , pregnant women m the tar- 
get population would either be covered by pnvate insurance ur unin- 
sured. For Women with pnvate insurance. Medicaid would pay tor 
maternity services not covered by private plans and all coinsurance 
and deductible amounts For the uninsured. Medicaid w ould cover 
ail maternity care. The Congressional Budget Office assumed that 
90 percent of the women without private health insurance and 60 
percent of those with private insurance would enroll in Medicaid 
(649) 

''The 1982 National Survey of Family Growth divided women 
into five catefe nes according to source ot payment ior delivery 
Three of these :alegones were relevant to OTA's analysis the pri- 
vately ins. i the uninsured, and Medicaid reapients The OBRA- 
86 target popula -on compnscs privately insured (58 percent j and 
uninsured women (42 percent). On the basis of National Survey of 
Family Growth data, OTA computed a weighted average of first- 
trimesfer use by privately insured and uninsured women to estimate 
first-trimesler use m the target population as a whole 

'^According to other data from the 1982 National Survey of Family 
Growth (708), 44 percent of Medicaid recipients get first-trimester 
care. 



to first-trimester care. ' Overall, 18.5 percent of 
the target population (0.42 X 0.44) who would 
otherwise not obtain first-trimester care would be- 
gin care in the first trimester if they became eligi- 
ble for Medicaid. 

OTA assumed that all changes in the pattern 
of prenatal care use would be shifts to first- 
trimester care. No adjustments were made for 
shifting from third-trimester care to second- 
trimester care, for exair.pie. These assun- nions 



'*Thc National Survey of Family Growth data (708) did not sep- 
arate initiation oi care in the third trimester from no care For cost 
calculations. OTA made separate estimates of the number of preg- 
nant women in each of these two groups Based on Te.^as data for 
a Medicaid population (399). OTA assumed that 25 percent of those 
n the third-trimester 'no-carc group actually received no care. 
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may have resulted in an overestimation ol^ both 
the total incremental costs and the effectiveness 
of prenatal care. (See app. G for further infor- 
mation on expected changes in the use of prena- 
tal care.) 

Incremental Costs of 
Early Prenatal Care 

To estimate the incremental costs of providmg 
early prenatal care to the new users, OTA as- 
sumed that prenatal care commencing in the first 
trimester of pregnancy would include 3 more visits 
than prenatal care beginning in the second trimes- 
ter; 6 more visits than prenatal care beginning in 
the third trimester; and 12 more visits than prena- 
tal care received by women who had previously 
gone vvith no prenatal care (312). 

OTA estimated the cost of these extra physi- 
cian visits from a 1986 survey of physician fees 
(334). The incremental per person cost of first- 
trimester care over second-trimester care was esti- 
mated to be S90; the incremental per person cost 
of first-trimester care over third-trimester care tu 
be $180; and the incremental cost of first-trimester 
care over no car: at all to be $380.^^ 

Using these assumptions, OTA estimated that 
net national p enatal care costs associated with 
the additional prenatal care received by the tar- 
get population in 1986 would be $4 million. 

Savings From the Prevention 
of Low Birthweight Births 

Preventing low weight births saves costly care 
in the initial hospitalization of low birthweight 
babies, in subsequent rehospitalizations for which 
low birthweighf babies are disproportionately at 
risk, in more frequent and intensive health care 
due to a high incidence of chronic illness and dis- 
ability in low birthweight babies, and in long-term 



"The per visit rates (S50 for an initial visit and S30 for each revisit > 
were based on obstetrician office visit charges, which tend to be 
higher than similar charges for physicians jn other specialty areas 
v/ho also provide prenatal care (e g , family practitioners and gen- 
eral practitioners, see ref 334) Thus, the costs of prenatal care may 
be somewhat overestimated given that prenatal care is not exclu- 
sively provided by obstetricians 



costs associated with institutional or foster care 
and special education for more seriously disabled 
children. 

The costs of these kinds of health care cannot 
be estimated with a great deal of precision. Con- 
sequently, OTA estimated a range within which 
such costs are very likely to lie. The net additional 
costs incurred in the treatment of low birthweight 
babies over the costs incurred for normal birth- 
weight babies was estimated for three major cat- 
egories: 

1. costs of initial hospitalization (including hos- 
pital costs and physician fees); 

2. costs of rehospitalizations in the hrst year 
of life (hospital costs only); and 

3. long-term costs of institutional care, foster 
care, early intervention, special education 
and adult services provided from ages 1 to 
35 for surviving disabled low birthweight 
babies. 

Cost of Initial Hospitalization 

Data on hospital costs for newborn care by 
birthweight category are available fron: the State 
of Maryland (294).^^ Including both routine new- 
born care and neonatal intensive care costs, the 
average cost per hospital stay for a low birth- 
weight infant in 1986 was $5,894 (in 1986 dollars). 
For babies weighing more than 2,500 grams, the 
average cost per discharge was $658. Thus, the 
extra cost of hospital care for a low birthweight 
baby was $5,236 in 1986. 

The results of a recent study have suggested that 
the costs of neonatal intensive care might be re- 
duced by discharging babies sooner without neg- 
ative impacts on infant health (72). In that study, 
the net savings from the program were 25.6 per- 
cent of hospital and physician charges. Using these 
results as a rough guide, the costs of treating low 
birthweight newborns in the hospital might be re- 
duced by abort 25 percent. In that case, the ex- 
tra costs of initial hospitalization associated with 
low birthweight might be reduced to $3,763. 



Mn l08o, the average hospital cost per admission m Maryland 
was within one-half percent of the natuinal average cost per admis- 
sion M^3) 
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OTA's analysib used this amount as the lower 
bound of the range of net newborn hospitaliza- 
tion costs. 

Not only are costs incurred for hospital care 
in the newborn period, but costs are also incurred 
for the visits physicians make to newborn babies 
in vl.c hospital. Data on physician visits to new- 
borns are not available, but several studies and 
reports from individual institutions indicate thai 
physician charges for care to infants in neonatal 
intensive care units lie somewhere in the range of 
10 to 20 percent of total hospital charges (330,494, 
497,736). This range of rates was applied to the 
Maryland hospital cost data.^' 

Ccct cf Rehospitalizations 

Low birthweight infants have higher rates of 
respiratory, gastrointestinal, and infectious illness 
than do infants bom at normal weights (411,665). 
McCormick and colleagues reported on rehospi- 
talization rates by birthweight m the first year of 
life in eight regions of the country in 1978-79 
(411). Nineteen percent of low birthweighl infants 
who survived the first year, as compared to 8.4 
percent of normal birthweight babies, were re- 
hospitalized at least once during the first year of 
life. Days spent in the hospital averaged 2.1 for 
low birthweight infants compared to 0.7 for nor- 
mal birthweight infants. Thus, each low^ birth- 
weight birth accounted for an average 1.5 extra 
days in the hosp-tal after the initial hospitali- 
zation. 

In 1986, th? national average dai^ cost for a 
hospital stay was $535 (26). Thus, the extra cost 
of rehospitalization in the first year was roughly 
S800 per low birthweight birth. This is a conserv- 
ative estimate for three reasons. First, the daily 
cost of an infant's hospital stay is probably higher 
than the average across all patients. Second, the 
ratps of rehospitalization were based on the ex- 
perience of children who survived infancy. Those 
who survived the initial hospitalization but did 
not survive infancy were likely to have very high 



'Maryland s hospital cusl data ^verc cunvcrteJ lo charges b> ap 
plying ihc statewide ratio char/^es tu <ust rhvsicidfi charges v%trt 
then calculated from that amount 

'This estimate is the average across a\t births, nut iu->l -.urvivurs 
Estimates were adjusted tu accuuni ii>r >urvivdi rates in the luw and 
normal weight categories 



/ates of hospitalization. Finally, this estimate does 
not include the fees paid to physicians for visits 
t^ rehospitalized infants. 

Long-Term Health Care Costs 

In addition to the extra burden of short-term 
medical care associated with these children, long- 
term costs result from early intervention pro- 
grams,-^ special education, and, sometimes, in- 
stitutional or foster care. 

OTA's analysis makes certain assumptions re- 
garding the types or care that children will receive 
over their lifetimes and the costs of that care (as 
specified below). In particular, it is assumed that: 

♦ all infants sup.'iving at 1 year wil! sun'ive to 
age 35, regardless of their level of disability; 

♦ costs of care received are calculated only to 
age 35, 

♦ the severity of developmental disability as 
evaluated at age 1 is constant through age 
35; and 

♦ the costs of services (i.e , early intervention, 
special education, and institutional or foster 
care), by level of disability, are the same as 
the costs of these services provided to se- 
verely and moderately mentally retarded 
people. 

Many assumptions were necessary regarding 
the kinds ^f care that disabled children would re- 
ceive over their lifetimes, the costs of providing 
different levels of care, and the discount rate that 
should be applied to costs incurred in more dis- 
tant years. Appendix G contains a detailed de- 
scription of OTA's analysis of long-term costs and 
of all assumptions underlying the estimates of 
long-term costs. In brief the expected net long- 
term (until age 35) cost of low birthweight is be- 
tween approximately $9,000 and S23,00C per 
birth. Or, restated, the net long-term savings in 

Early interver.iiun programs are broadly defined by the Educa- 
tion of the Handicapped Act Amendments of 1986 (Public Law 99- 
45/1 as developmental services provided to handicapped infar / or 
toddlers These services include family training, counseling, and 
humt visits, spt^ial instruciion, spcfxh pathology and audiology. 
occupational therapy, physical therapy, j>sychologicaI services, case 
management services, medical services only for diagnostic or evalu- 
ation purposes, early identification, screening, and assessment serv- 
ices a^d health services necessary to enable the infant or toddler 
to benefit from the oth^r early intervention services 



Chapter 4^Ft'cnatal OafB * 85 



health care costs that would be gained by prevent- 
ing each low birthweight birth (i.e., by moving 
it to the normal weight category) lie somewhere 
in the range of S9,000 to $23,000. 

Net Health Care Savings Per 
Averted Low Birthweight Birth 

Table 4-2 summarizes the net in^^r^mental costs 
associated with each low birthweight birth or, al- 
ternatively, the net savings associated with the 
prevention of each such birth. Estimated net sav- 
ings per averted low birthweight birth range from 
about $14,000 to $30,000. 

Table 4-2.— Net Incremental Health Care 
Costs of a Lew BirthwelCiht Birth 

Low-cost High-cost 

estimate estim ate 

Initial hospitalization cost: 

• Hospital costs S 3.763 S 5.236 

• Physician costs 475 1.487 

Total S 4,238 S 6,723 

Rehospitalization costs in 
first year (hospital costs 

only) S 802 S 802 

Long-term costs of treating 

low ^ rthv/eight S 9.000 $23,000 

Total net incremental 

costs $14.0 40 $30.525 

SOURCE Office of Technology Assessfr.er! 1933 



Required Level of Effectiveness 
of Prenatal Care 

If Medicaid were extended to all pregnant 
women in poverty, how effective would early 
prenatal care have to be for the estimated S4 mil- 
lion costs to be outweighed by savmgs from the 
prevention of low birthweight births? For health 
care costs to break even, early prenatal care 
among the 194,000 newly eligible women would 
have to prevent between 133 and 280 low birth- 
weight births. If the low birthweight rate (i.e., ihe 
percentage of I've births with birthweights of 
2,500 grams or ess) in the target population is 
abouf 10.2 percenw,^'' the number of low birth- 
wel ;ht birf-hs would have to decline by between 



^^National data on the low birthweight rate amor^g poor womer^ 
are unavailable, but the low birthweight rjtc amon^; women wjth 
less than 12 yeai% ^onnpleted ye^rs of schooling is 10 2 percent 



0.7 and 1.4 percent, the low birthweight rate in 
the target population would have to ut^-line by 
between 0.07 and 0.20 percentage points to a rate 
of between 10 and 10.13 percent. 

The reduction in the low birthweight rate would 
be concentrated in the subset of the target popu- 
lation whose use of prenatal cdve changed as a 
result of expanded benefits. Overall, 18.5 percent 
of the newly eligible women, or 35,890 women, 
are assumed to switch from later or no prenatal 
care to rirst-trimester care as a result of the ex- 
pansion o^ Medicaid eligibility. If these women 
began with a low birthweight rate of 10.2 percent, 
then the low birthweight rate among them would 
have to decline by between 0.4 and 0.8 percentage 
points to a rate of between 9.4 and 9.8 percent. 

Given the available information on the effec- 
tiveness of prenatal care, is it reasonable to ex- 
pect reductions of this magnitude in the low birth- 
weight rate? The evidence on the impact of earlier 
or more prenatal care on birthweight suggests that 
it is. The quantitative results of four studies with 
relatively good control over self-selection provide 
some perspective on what can be expected from 
programs thac increase access to early prenatal 
care for poor women (149,311,600,659). 

In a national study of live births in the United 
States in 1974, Eisner and colleagues found that 
after controlling for maternal age, marital status, 
maternal education, prior pregnancy interval, 
birth order, and prior pregnancy losses, women 
who received no prenatal care were between two 
and five times more likely to deliver a low birth- 
weight baby, depending on the mother's race and 
the number of prior pregnancies, than were 
women who had received some prenatal care prior 
to delivery (149). Taking the most conservative 
esf-imate, these results imply that receipt of some 
prenatal care reduces the probability of low birth- 
weight by 50 percent. This difference is many 
times greater than the .cquired difference in 
OTA s analysis, but the comparison was between 
some care and no care, not between first-trimester 
care and later care. Getting some prenatal care 
may be more important to birthweight than get- 
ting early care. 

In a 1981-82 study of births to nothers who 
were Medicaid recipients in Missouri, the ade- 
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quacy of prenatal care (measured by an index 
based on trimester in which care be^an and num 
ber of visits adjusted for gestafional age at birth) 
was found to be related to che low birthweight 
rate (659). In 1981, women receivmg adequate 
prenatal care had a low birthweight rate of 10.6 
percent as compared to 12.6 percent for women 
whose prenatal care was judged to be inadequate. 
(Similar differences were found in 1982.) Thus, 
moving from the inadequate to the adequate care 
category implied a reduction of 16 percent in the 
probability of a low birthweight birth. This per- 
centage reduction is at least double the percen- 
tage reduction in the low birthweight rate among 
new users of early prenatal care (4 to 8 percent) 
that is required for net savings to accrue to the 
health care system. Apart from the fact that all 
births were to Medicaid recipients, however, this 
study had no controls for self-selection biases. 

Joyce analyzed the low birthweight rate in U.S. 
counties from 1976 to 1978, controlling for the 
rate of use of family planning by teenagers,, the 
abortion rate, the availability of neonata! inten- 
sive care units, resident s smoking rates, the rate 
of births to teenagers, t^e birth rate of older and 
high-risk women, and trie population density of 
the county (311). For whites, every 1-percent in- 
crease in the proportion of women receiving first- 
trimester care decreased the low birthweight rate 
by 0.029 percentage points. An increase of 18.5 
percent in the percentage of women getting first- 
trimester care (as predicted in OTA's analysis) 
would correspond to a decrease of 0.5 percent- 
age points in the low birthweight rate. This is 
more than tv'-ze the percentage point decrease re- 
quired for health costs to break even in OTA's 
analysis (i.e., between 0.07 and 0.20 percentage 
points). Although Joyce's study is a county-level 
analysis, which can mask relationships occurring 
at the individual level, its findings strongly sup- 
port the conclusion that the M*?dicaid expansion 



of prenatal care would be cost-saving to the U.S. 
health care system if adopted nationally. 

In a study of low-income women who gave 
birth in a Cleveland hospital, a group of women 
who were eligible for a Maternity and Infant Care 
project because of their county of residence was 
compared with a group who resided in a county 
with similar socioeconomic and demographic 
characteristics but whose residents were not eligi- 
ble for the program (600). Almost 48 percent of 
the program participants registered for care in the 
first trimester, as compared to 35 percent of 
women in the comparison group. The low birth- 
weight rate was 11.7 in the program participants 
and 14.0 in the comparison group. Thus, a differ- 
ence of 13 percentage points in first-trimester use 
was associated with a difference of more than 3 
percentage points iii the low birthweight rate. The 
decline observed in this study is more than three 
times the percentage point decline required among 
new users in OTA's analysis (i.e., between 0.4 and 
0.8 percentage points). Of course, some part of 
the differences may have been due to either more 
intensive services offered to the program women 
cnce they did register or systematic differences in 
the patient populations (e.g., some pregnant 
women residing .n the county without the pro- 
gram may have been motivated to seek care at 
a hospital offering good services). The magnitude 
of the effect, however, seems to leave enough lee- 
way to account for such potential biases. 

In summar^ , the evidence from four studies that 
relate early receipt of prenatal care to birthweight 
strongly suggests that the effect size that might 
be reasonably expected from increasing the use 
of early prenatal care is at least as great as that 
required to justify early care on the basis of net 
savings to he health care system. That early 
prenatal care will also prevent some infanl deaths 
(though the number cannot be predicted with any 
certainty) further enhances its cost-efftctiveness. 



ACCESS TO PRENATAL CARE: THE ROLE OF THIRD-PARTY 
PAYMENT AND ALTERNATIVE FUNDING SOURCES 

The ability to pay for health care ser/ices is an Two major insurance options ai e available to pay 
important determinant of who receives care (653). for maternity care. Medicaid is the major puHic 
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financing program for pregnant women who are 
poor. Private insurance also provides maternity 
care coverage for women at all income levels. Two 
major financing altei natives to public and private 
insurance coverage for maternity care are the 
Maternal and Child Health (MCH) services block 
grant program and community health centers 
(CHCs). Available information regarding eligibil- 
ity, benefits, and reimbursement under each 
source of funding is summarized beiow. A broader 
discussion of these funding sources, particularly 
as they pertain directly to children, is presented 
in chapter 3. 

Medicaid 

Eligibility 

Medicaid eligibility takes one of two major 
forms. Historically, automatic categorical eligi- 
bility for poor women has been directly tied to 
eligibility for cash assistance through the AFDC 
program. In addition. States have the option to 
cover a wide range of groups through medically 
needy provisions. Medically needy programs in- 
clude ". . . people who are not recipients of cash 
assistance, but who fit into one of the categories 
of people covered by the cash assistance programs 
<ind whose income and assets fall within the med- 
ically needy standards or who spend-down, be- 
cause of their medic il bills, to the medically needy 
standards" (674). 

Requireuients and options for Medicaid eligi- 
bility have gone through a number of important 
changes during the 1980s. Under the Omnibus 
Budget Reconcilia^ n Act of 1981 (OBRA-81) 
(Public Law 97-35), the changes resulted in the 
loss of Medicaid coverage and eligibility for sub- 
stantial numbers of poor people. Between 1975 
and 1984, the percentage of the poor covered by 
Medicaid dropped from 63 to 46 percent (544). 
In 1984 and again in 1986 and 1987, however. 
Congress enacted legislation that reversed some 
v/f the Medicaid eligibility restrictions under 
OBRA-81 (104,544). Medicaid coverage is cur- 
rently mandated for all pregnant women w!^h fa- 
mily incomes and resources below State AFDC 
financial eligibility requirements. OBRA-87 (Pub- 
lic Law 100-203) allows States the option of 
providing maternity care benefits to all pregnant 
women whose family incomes are at or belo'v 185 
percent of the Federal poverty level. 



Anecdotal data suggest that even when women 
are eligible, the Medicaid enrollment process it- 
self can be a formidable barrier to the receipt of 
timely care. States have 45 days to process an ap- 
plication for Medicaid, but additional delays can 
be encountered when applications are incomplete 
or when other impediments arise. A General 
Accounting Office survey of poor women in 32 
communities who gave birth found that about 6 
percent of women who attempted to enroll for 
Medicaid experienced long delays in receiving 
notification of eligibility. The median time be- 
tween application and a determination of eligi- 
bility for these women was 8 weeks (653). Fur- 
thermore, many health care providers have been 
reluctant to offer care to women in anticipation 
of their eligibility for Medicaid, because providers 
have feared retroactive denial of eligibility and 
nonpayment for the services rendered (185). Un- 
der OBRA-86, a "qualified provider" can provide 
services to women presumed to be eligible and be 
guaranteed of Medicaid reimbursement even if 
eligibility is ultimately denied. "Qualified" pro- 
viders include health departments, hospitals, and 
clinics. The "presumptive eligibility" clause is not 
applicable to private physicians' practices. Thus, 
the presumptive eligibility clause of OBRA-86 ap- 
pears to channel pregnant women who are prob- 
ably eligible for Medicaid into sources o^ prena- 
tal care other than private practices. 

Some local providers have tried to institute poli- 
cies that help overcome barriers to the timely 
receipt of prenatal care. One study found that 
when hospitals provide resources to help unin- 
sured patients enroll in Medicaid and verification 
procedures are relaxed, poor women initiate care 
eariier in pregnancy (309). Barriers in the 
Medicaid enrollment process may encourage 
women to seek care through non-Medicaid pro- 
grams and may in part explain why poor women 
who should be eligible for Medicaid sometimes 
fail to enroll and remain uninsured. 

Benefits 

Under Medicaid, some services are mandated, 
while others are optional. Also, States may place 
limits on the extent of botn required and optional 
services which can be billed to Medicaid. Required 
services include inpatient and outpatient hospi- 
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tal care, physician care, laboratory tests. X-rays, 
family planning, and nurse midwife services-' 
among ethers. Clinic services, pr^^srnption drugs, 
diagnostic and screenmg services, and dental care 
are optional services. 

Some observers contend that these optional 
services are important features of comprehensive 
prenatal care and, in many States, are unavaila- 
ble (209). In 1985,, for example, five States did not 
cover services provided by clinics, a major source 
of health care for poor women. Ten States set 
limits on the number of outpatient hospital visits'- 
and physician visits that could be reimbursed by 
Medicaid, these limits were less than the 12 to 13 
prenatal care visits recommended by the Ameri- 
can College of Obstetricians and Gynecologists 
or would have precluded frequent visits during 
the third trimester (209). Pregnant adolescents 
may be able to avoid some of these restrictions 
on benefits by virtue of their eligibility for extend- 
ed care through the Early and Periodic S'^reen- 
ing. Diagnosis, and Treatment (Ef SDT) pi ^t-am 
within Medicaid. It is unclear, ho:vever, how 
many States utilize EPSDT to provide more com- 
prehensive services to pregnant teens (209). 

The Consolidated Omnibus Budget Reconcili- 
ation Act of 1985 (COBRA) (Public Law 99-272) 
expanded se v^ice-related benefits for pregnant 
women in three ways (104). First,, it mandated an 
additional 60 dciys postpartum coverage for all 
women whose Medicaid eligibility was based 
solely on their pregnancy status. Second, COBRA 
permitted States to provide enriched sen'ices to 
pregnant women without extending such benefits 
to other Medicaid eligibles. Finally, it permitted 
case-management services (e.g., outreach,, refer- 
ral, dnd service coordination) to be provided to 
recipients. 

Physician Participation in Medicaid 

Physicians' refusal to accept Medicaid r 
bursement for maternity care in private practice 
settings has been widely considered to be a ma- 



Stale's Medicaid plan must provide coverage of nurse mid- 
wife semces for the categorically needy to the extent that nurse nnid- 
wive<; are authon?ed to practice undtr State la'v or regulation i42 
CFR 440 210). 

'-In a survey of 30 States, Rosenbaum (542; found that 24 States 
also placed sonne linnit on covered inpatient hospital days 



jor barrier to poor women's obtaining prenatal 
care. Only one recent study directly assessed this 
.'ssue. In a 1983 national probability sample sur- 
vey of private physicians likely to provide repro- 
ductive health services, the Alan Guttmacher In- 
stitute found that among physicians who actually 
provide obstetric care, 56 percent reported that 
they accepted Medicaid reimbursement (473)." 

Reasons given for low Medicaid participation 
rates among physicians include low reimburse- 
ment rates and onerous administrative proce- 
dures. Data on physician participation presented 
in appendix E clearly indicate that fees for obstetri- 
cal care paid by Medicaid are losing ground to 
private fees. 

Furthermore, payment by Medicaid tends to be 
delayed because of administrative procedures. 
Most States reimburse for Medicaid-financed 
maternity care through a global fee covering 
prenatal, delivery, and postpartum care. Physi- 
cians generally cannot bill Medicaid for such care 
until after the delivery, a requirement that in some 
cases delays reimbursement for a year or more. 
Additionally, in some States, doctors must receive 
prior authorization for the delivery of certain 
types of services, thereby increasing the paper- 
work involved in serving Medicaid re^ipients 

Private insurance 

Private health insurance in the United States is 
largely provided through employer';. For women 
who work, such insurance is often available 
directly; for other women, it may be available in- 
directly via family coverage purchased through 
the workplace by a parent or spouse. In 1984, 
about 67 percent of women aged 15 to 44 were 
covered by a group health insurance plan (209). 
Group coverage is strongly related to income 
level. In 1984, over 80 percent of women with 
family incomes at or above 250 percent of the Fed- 
eral poverty level vere covered by a group plan, 
as compared to only 17 percent of women with 
family incomes at or below the Federal poverty 
level. 

Other daM are also available, but they do not specifically ad- 
dress physician acceptance of Medicaid reinnbursement for mater- 
nity care See app E for a review uf the evidence on physician par- 
ticipation in Medicaid 
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In 1978, Congress passed the Pregnancy Dis- 
crimination Act (Public Uw P5-555), changing re- 
quirements for maternity care benefits in group 
health insurance plans. This law required em- 
ployers who offered health insurance to provide 
maternity care benefits in the same manner. Firms 
with fewer than 15 employees and individual in- 
surance policies were exempted from the law's re- 
quirements (209). 

Maternity care benefits vary from policy to pol- 
icy, although detailed information on these ben- 
efits is sketchy (209,543). Most insurance plans 
provide some coverage for laboratory tests and 
drugs, but information regarding coverage for 
special diagnostic procedures such as ultrasound 
or amniocentesis is generally unavailable. Data 
on the number of prenatal care visits that insur- 
ance plans will reimburse are also unavailable. 
Hospital room and board charges usually make 
up the bulk of maternity care expenses. In 1980, 
almost all coverage for such charges was limited 
by a deductible or coinsurance requirements or 
had an individual benefit maximum (105). 

Alternatives to Public and 
Private Insurance 

Some poor women are able to obtain prenatal 
care without the benefit of Medicaid or private 
insurance coverage. Typically, they musf rely on 
health care providers who offer reduced fee sched- 
ules or who provide a certain amount of uncom- 
pensated care. Services for many poor women are 
provided by CHCs and are also often financed 
through the MCH block grant program. 

Maternal and Child Health Services 
Block Grant Program 

The MCH block grant program represents the 
major Federal maternity care funding alternative 
to public and private insurance. The MCH block 
grant consolidated seven health programs for 
women and children: maternal and child health, 
services for disabled children receiving supplemen- 
tal security income, prevention of lead poisoning, 
genetic diseases, sudden infant death syndrome, 
hemophilia treatment, and prevention of adoles- 
cent pregnancy (209). Federal MCH block grants 
are awarded to the States, which in turn provide 



grants directly to public and private providers of 
maternal and child health care or crippled chil- 
dren's services (209,541). 

States have wide latitude in establishing who 
is eligible for services and what those services can 
be. Expenditures for specific services (e.g., prena- 
tal care v. well-child care) under the MCH block 
grant program are nearly impossible to identify, 
largely because the Federal Government does not 
require the collection or reporting of pertinent 
data. This problem is exacerbated by the fact that 
there are no requirements regarding minimum 
services and eligibility. As a consequence, very 
little is known about who receives what types of 
services under the MCH block grant (209). 

Community Health Centers 

The CHC program is one of the largest cate- 
gorical grant programs, providing maternal and 
child health care, as weP .o other services, to resi- 
dents of medically andeiben^ed £.reas (224). In fis- 
cal year 1985, CHCs received $383 million in Fed- 
eral funding (772) (see ch. 2). Rosenbaum (543) 
reports that nearly half of all CHC users are com- 
pletely without health insurance. In addition, over 
one-quarter (28.6 percent) of CHC users are in 
their childbearing years. 

CHCs offer a wide range of services (224). Cer- 
tain services, called "primary health services," are 
provided by all CHCs. These include preventive 
health services (e.g., perinatal care, family plan- 
ning), diagnostic care, emergency care, and trans- 
portation. Other services, called "supplemental 
health services," are provided at the grantee's op- 
tion. Such services include hospital care, health 
education, and dental and vision care, among 
others. Charges for care received at CHCs are usu- 
ally assessed on a sliding fee scale, with families 
living below the Federal poverty level eligible for 
free care. 

Strengths and Limitations of Alternative 
Mechanisms for Financing Maternity Care 

A critical question for the development of pol- 
icy regarding prenatal cart is which approach is 
the most effective in increasing access to prena- 
tal care services: 
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1. an insurance program such as Medicaid? 

2. Federal grants to States, which in turn dis- 
tribute funds to local providers, such as the 
MCH block grant? or 

3. direct grants to health care providers such 
as the current CHC program model? 



Which approach encourages the most effective 
provision of maternity care? OTA was unable to 
locate any studies that addressed these important 
questions. 



CONCLUSIONS 

Taken together, the weight of the evidence on 
both routine prenatal care and augmented prena- 
tal care suggests that birth outcomes can be im- 
proved when women receive earlier or more 
comprehensive prenatal care. Although available 
studies of the effectiveness cf prenatal care gener- 
ally support the contention that prenatal care does 
improve birth outcomes, they do not provide 
definitive quantitative estimates of these effects. 

OTA examined how costs to the U.S. health 
care system (not just to Medicaid) and birth out- 
comes would be affected by a policy of making 
pregnant women in poverty universally eligible 
for Medicaid. Such a policy could be implement- 
ed if every State were to expand eligibility to all 
pregnant women with incomes up to the poverty 
line,, or if Congress were to require, rather than 
permit. States to provide such coverage. OTA cal- 
culated what percentage reduction in the low 
bir*^hweight rate would be necessary to balance 
the extra prenatal care costs with equal savings 
in short- and long-term health care costs. This es- 
timate was then compared to available evidence 
on the effectiveness of prenatal care to determine 



whether the estimate lies within reasonable 
bounds. 

Overall, OTA found, offering Medicaid eligi- 
bility to all pregnant women in poverty would 
cause an additional 18.5 percent of women in this 
category to initiate prenatal care in the first 
trimester of pregnancy. Nationally, the extra 
prenatal care would cost about $4 million per 
year. Expected short- and long-term savings in 
health care costs associated with the prevention 
of each low birthweight birth are so great (be- 
tween $14,000 and $30,000), however, that prena- 
tal care w^ould need to have only marginal effects 
on birthweight to be justified on cost grounds 
alone. The required level of effectiveness for the 
breakeven point is well below the order of mag- 
nitude of the effects found in several reasonably 
well-designed studies of prenatal care. In addition, 
by reducing the incidence of low birthweight, bet- 
ter prenatal care for poor women would also save 
some (though relatively few) infant lives, and 
prenatal care may have effects on infant mortali- 
ty independent of its effects on birthweight. 
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INTRODUCTION 

The screening of large populations of newborns 
for congenital disorders began as a public health 
activity in 1961 with screening for phenylketonuria 
(PKU). PKU, an inherited disorder of metabolism 
of the amino acid phenylalanine, occurs in about 
1 in 10,000 to 1 in 15,000 infants and is associ- 
ated with severe mental retardation unless treated. 
The goal of newborn screening for this disorder 
is to detect the condition in the first week of life, 
confirm the diagno^s, and initiate treatment be- 
fore 2 to 4 weeks of age. If the treatment is begun 
by this time and maintained at least throughout 
the child's development, the irreversible mental 
retardation that is the natural consequence of un- 
treated PKU can be avoided. 

Newborn screening has generally been limited 
to diseases such as PKU that are not clinically rec- 
ognizable in time to treat before severe and irre- 
versible consequences have occurred (57,442). 
These are diseases that are present throughout the 
life of an affected individual, do not get better 
(and often worsen) with time, and can result in 
severe mental retardation, physical disabilities, 
and even sudden death if untreatP'^ in the first 
days or weeks after birth. Although the number 
of conditions that fall into this category is small, 
and each of these conditions is relatively rare, 
newborn screening followed by early and sus- 
tained treatment can make the crucial difference 
in affected infants. Information about the inci- 
dence and natural course of PKU, congenital 
hypothyroidism, galactosemia, maple syrup urine 
disease (MSUD), and several other disorders that 
can be detected through tests on a blood speci- 
men taken in the neonatal period are summarized 
in table 5-1.^ 



'More detailed infonnation about these and other disorders* jj> pre- 
ser^ted in app H 




Photo c red ft March of Dimes Birih Defects Foundation 



Screening newborns for certain congenital disorders can 
serve a critical function—atertmg physicians to the need 
for treatment of infants who may not yet show Signs or 
symptoms of a disorder 

In most States, newborn screening is mandated 
by law, except in the case of parental refusal on 
religious or other grounds. In a few States (North 
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Table 5-1.— Nine Congenital Disorders Detectable by Newborn Screening 



Disorder 


AnHrOYtrPAtP inPirlPnrp 

per 100.000 births 


Problem 


Natural course v/ithout 
adequate treatment 


Phenylketonuria (PKU) 


7 


Impaired metabolism of the ammo acid 
phenylalanine 


Severe mental retardation, shortened 
lifespan 


Congenital hypothyroidism 
(CH) 


29 


Deficiency of the hormone thyroxine 
needed for brain development and 
physical growth 


Mental retardation, physical 
abnormalities, premature death, 
abnormal growth 


Galactosemia (GA) 


2 


Deficiency of the enzyme needed to 
metabolize galactose, a type of sugar 
in milk 


Life threatening septicemia and liver 
damage in infancy, mental retardation 
and cataracts in survivors, leads to 
death if untreated 


Maple syrup urine disease 
(MSUD) 


0 4 


Deficiency o* the enzyme needed to 
metabolize branched-chain ammo acids 


Life-threatening acidemia and ncirologic 
Cysfunction in infancy mental 
retardation in few survivors, leads to 
death if unt''eated 


Homocystinuna (HQ 


05 


Deficiency of the enzyme needed to 
metabolize the ammo acid 
homocystine 


Developmental retardation, dislocation of 
ocular lenses, life-threatening 
thromboses, skeletal manifestations 


Biotinidase deficiency (BO) 


3 


Deficiency cf Ine enzyme needed to 
metabolize the B vitamm biotin 


Life threatening neurologic dysfunction, 
developmental delay and hearing loss 
in survivors (milder and asymptomatic 
cases may occur) 


Sickle cell ar.cmia iSCA; 


32 


Abnormality of the red blood cells tha. 
causes them to be sickle-shaped 


Life-threatening infections especially in 
infancy, chronic hemolytic anemia and 
vaso-occlusive crises in childhood and 
adulthood, risk oJ D'^ematur^ death, 
shortened lifc:>pan 


Cystic fibrosis (OF) 


40 


Disorder of the exocrine glands whose 
cause IS unknown 


Poor growth, digestive problems, life- 
threatening chronic obstructive lung 
disease with recurrent pneumonia, risk 
of death In early adulthood 


Congenital adrenal 
hyperplasia (CAH) 


5 


Inability to produce the hormones 
needed to manage stress and to 
control, salt content of tissues, 
combined with the excessive buildup 
of male hormones 


Life-threatening salt-wasting cnses for 
some in infancy, reproductive 
dysfunction, and abnormal physical 
development 



SOURCE Office of Technology Assessment 1988 



Carolina, Delaware, Vermont, and the District 
of Columbia) newborn screening is voluntary 
(32). Newborn screening for PKU and another 
condition— congenital hypothyroidism— is now 
conducted in all 50 States and che District of Co- 
lumbia. Congenital hypothyroidism, resulting in 
a deficiency of the hormone thyroxine, is much 
more common than PKU, affecting about 1 in 
3,000 to 1 in 4,000 infants. Like PKU,, this disorder 
can cause permanent brain damage if untreated 
or treated too late. In addition to offering the tests 
for PKU and congenital hypothyroidism, .ome 
States offer tests for other disorders: 35 Stat .s test 
for galactosemia, 24 States test for MSUD, and 
22 States test for homocystinuria (640a). ^ Galac- 
tosemia, MSUD. and homocystinuria arc less 



few progranns also otlrr screening tests lor <i number ol other 
rare metabolic disorders, such as tyrusmtmia or histidintmia 



common than PKU, tut all of them havf serious 
adverse consequences if left untreated. 

Recently, the scope of routine newborn screen- 
ing has expanded to include tests for several ad- 
ditional diseases, some of which are more com- 
mon in certain populations than PKU, but not all 
of which are as treatable as PKU. An increasing 
number of programs have begun pilot screening 
projects for biotinidase deficiency and sickle cell 
anemia, and a small number of programs are be- 
ginning to screen for cystic fibrosis and congeni- 
tal adrenal hyperplasia. OTA found that as of 
1986, approximately 18 States were screening for 
biotinidase deficiency, 9 States were offering tests 
for sickle cell anemia, 3 States were offering tests 
for cystic fibrosis, and at least 2 States were 
screening for congenital adrenal hyperplasia. In- 
formation about the effectiveness of newborn 
screening and treatment for these and other con- 
genital disorders is presented in table 5-2, 
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Table 5-2.— Effectiveness of Newborn Screening and Early Treatn.enl for Nine Congenital Disorders 



Disorder 



Optima! screening 
time after birtn 



Pntnylketonuria (PKU) 

Congenital 
hypothyroidism (CH) 

Galactosemia (GA) 



Maple syrup unne 
disease (MSUD) 



Homocystinuria (HC) 



3-5 days 
3-5 days 

Before 5 days (Or m 
cord blood taken 
at birth) 

1-5 days 



<^eeks 



Biotintdase deficiency Before 5 days 
(BD) 

Sickle cell anemia (SCA) 1st ^eeK 



Cystic fibrosis (CP) 1st ^;eek 



Congenital adrenal 2-5 days 

hyperplasia (CAH) 

SOURCE Office of Technology Assessment 1988 



Treatment following screening 



Phenyialanme-resUjCted dietary products 
continued indefinitely 

Thyroxine supplements mdefmitety 

Elimination of galactose-containing fooas 
indefinite!'* 



Dietary restriction of branched-cham 
ammo acids indefinitely 



Dietary restrict. or. of methionine and 
supplementation of cystine and vitamin 
B» indefinitely 

Oral biOtin supplements 

Prophylactic penicillin and pneumococcal 
vaccine, ongoing supportive therapy 

Prophylactic vitamin and salt 
supp'ements pancreatic enzyme 
replacement therapy, antibiotics, 
supportive respiratory therapy 

Intravenous salt solution, hormone 
therapy 



effectiveness of screening 
and early treatment 

Nvrrr.a' rr.ental and physical development 

Nornriai mental and physical development 

Life saved m neonatal period, normal 
mental and physical development in 
majority of cases, coordination and 
speech problems, gonadal failure m 
some females 

Life saved m neonatal period, normal 
mental and physical development, risk 
of sudden death at a later age in some 
cases 

Normal mental development, some 
physical problems may remain 

Life saved in neonatal period fo some, 
or avoiddnce of neurologic damage 

Reduce risk of death in infancy and early 
childhood from complications of 
infection 

May improve growth and development m 
childhood, long-term effects under 
investigation 

Life saved in neonatal period for some, 
aid sex assignment in infant girls with 
CAh{. normal sexual development 



In some cases, infants with biotinidabe defi- 
ciency and some forms of congenital adrenal 
hyperplasia are at risk of sudden death if not im- 
mediately treated, often before physicians are able 
to make clinicdl diagnoses of their conditions. In 
these situations, newborn screening can serve a 
critical function—alerting physicians to the need 
for treatment in infants who may not yet show 
specific signs of their conditions. In general, how- 
ever, little is known about the natural history of 
either biotinidase deficiency or congenital adre- 
nal hyperplasia. For example, it is not known hov\ 
many infants with biotinidase deficiency are at 
risk of sudden death and hov; many have a less 
severe form of the disease that does not require 
treatment. Congenital adrenal hyperplasia takes 
at least two forms, one requiring immediate life- 
sustaining treatment and another form that does 
not require such treatment and may be diagnosed 
clinically. Although some infants with biotinidase 
deficiency and congenital adrenal hyperplasia can 
certainly be helped by early diagnosis through 



newborn screening, there is still not enough in- 
formation available to judge whether screening 
of all infants for either of these conditions is 
desirable, and how the benefits of such screening 
compare to the benefits from newborn screening 
for other treatable conditions. 

For sickle cell anemia and cy-^tic fibrosis, treat- 
ment that will entirely prevent the major long- 
term disabilities characteristic of these disorders 
does not exist. In the case of sickle cell anemia, 
however, newborn screening may ha vC an impor- 
tant intermediate goal. A certain percentage of in- 
fants with sickle cell anemia are at risk of over- 
whelming infection and sudden death in the first 
fev\ years of life. If their sickle cell disease is iden- 
tified before infection occurs, affected infants can 
be ^iven prophylactic antibiotics that significantly 
reduce the risk of infection and lower the overall 
mortality rate from the disease in early life (198). 
For patients who have passed this critical period, 
there ib no hard evidence that screening and diag- 
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nosis in the fir^t few weeks of life leadb to im- 
proved long-term survival. Nevertheless, some 
observers think that the effectiveness of prophy- 
lactic antibiotics to prevent inf^^tion in infants 
with presymptomatic cases of sickle cell anemia 
is probably a sufficient reason to include testing 
for sickle cell anemia in routine newborn screening. 
The i:,sues of the long-term value and cost-effec- 
tiveness of early diagnosis and treatment of sickle 
ceil anemia, however, remain to be resolved. 

A similar situation exists with respect to new- 
born screening for cystic fibrosis. In recent years, 
earlier and more intensive treatment following 
clinical diagnosis of patients with cystic fibrosis 
has contributed to a generally longer survival 
among these individuals, who now live to early 
adulthood rather than dying in early childhood 
as patients did several decades ago. A variety of 
clinical observations suggest that early awareness 
of cystic fibrosis allows improvement in certain 
aspects of patients' physical condition— notably, 
in their early nutritional status (472). The major 
factor in long-term survival of patients with cys- 
tic fibrosis, however, is chronic lung disease, 
whether newborn screening and even earlier treat- 
ment will improve survival above the current 
average survival of 20 to 25 years is not known, 
although a controlled clinical trial being con- 
ducted in Wisconsin may help resolve the issue. ^ 

The next section of this cha/ter describes the 
factors that influence the effectiveness of newborn 
screening There are two distinct aspects of the 
overall effectiveness of newborn screening in de- 
tecting and treating affected infants. One aspect 
is the effectiveness of the screening test and the 



'The controlled clinica! trial being conducted in the Wisconsin 
Cy&tic Fibrosis Centers is seeking to evaluate the potential pulmo- 
nary bmehts, ds v\ell d5 tht pt'tential psyehuIuKJ^al risks, mv.~ 
born screening for cystic fibrosis fl66J One-half the newborn pop- 
ulation of the State will be screened at random, and newborns 
identified av. having ^.ystjL hbrosis vviU be enrolled in a comprehen- 
sive evaluation jnd treatment protocol Ai the end ot 3 5 years, 
infants identified as having cystic fibrosis by the newborn screen- 
ing test will be compared with age-matched patients diagnosed 
through conventional medical channels, and their health status will 
be monitored for at least another 3 5 years Any differences in pul- 
monary status between the two groups at the end of this period may 
then be assumed to have resulted from the age at vvhtch the chil 
dren were first diagnosed Where possible a controlled clinical trial 
such as this can be valuable m assessing the benefits and risks of 
a particular screening test before it is adopted on a rout.nt basis 
in newborn screening programs 
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overall screening process in detecting affected in- 
fants in need of treatment. This aspect includes 
how well the screening program coordinates ab- 
normal laboratory findings with confirmatory 
diagnosis and initiation of adequate treatment. 
Another aspect is the efficacy of available treat- 
ments. Without effective treatment available to 
alter the natural course of the disease, early screen- 
ing would be ineffective at best, and possibly even 
harmful. The discussion below addresses mainly 
the first aspect, but several issues pertaining to 
the treatment of specific diseases are discussed in 
appendix H and elsewhere in this chapter. 

Using the best information available o; the ef- 
fectiveness and costs of screening for specific dis- 
orders, OTA performed a cost-effectiveness anal- 
ysis of a basic strategy for newborn screening 
compared to no screening and of six expanded 
strategies compared to the basic strategy. The 
basic strategy consists of a one-specimen testing 
process to identify cases of PKU and congenital 
hypothyroidism. The expanded strategies include 
testing for "additional selected congenital diseases 
and more 4 itensive testing for PKU and congeni- 
tal hypothyroidism. All of the various screening 
strategies involve combinations of tests for two 
or more of the following five disorders: PKU, con- 
genital hypothyroidism, homocystinuria, galac- 
tosemia, and MSUD. 

Tests for biotinidase deficiency, sickle cell ane- 
mia, cystic fibrosis, and congenital adrenal hyper- 
plasia are not included in the strategies considered 
in the cost-effectiveness analysis. An increasing 
number of newborn screening programs have be- 
gun pilot screening projects for biotinidase defi- 
ciency and sickle cell anemia, and a small num- 
ber of such programs are beginning to screen for 
congenital adrenal hyperplasia and cystic fibro- 
sis. However, there is insufficient information on 
the long-term costs and effects of screening for 
these conditions to analyze the cost-effectiveness 
of strategies involving tests for these disorders. 
Nevertheless, this chapter does provide informa- 
tion on the costs of detecting these disorders in 
ongoing screening programs. 

The chapter also discusses the financing of new- 
born screening and treatment programs. It em- 
phasizes, in particular, the recent changes in the 
overall level of Federal support for such programs. 

.1 1^' J 
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FACTORS AFFECTING THE EFFECTIVENESS 
OF NEWBORN SCREENING 



As described in box 5 A, newborn screening 
seeks to identify biochemical abnormalities that 
suggest the presence of disease in affected but 
yet asymptomatic infants. Infants who test posi- 
tive in the initial screening test can be evaluated 
further to diagnose the specific disorder and to 
determine the best mode of therapy. Smce for 
most of the disorders targeted by newborn screen- 
ing, treatment must begin in the first 2 to 3 weeks 
of life (as in PKU and congenital hypothyroidism) 
or even the first few days of life (as in galactose- 
mia, MSUD, and congenital adrenal hyperplasia), 
there is a premium on identifying affected cases 
early, rapidly, and unambiguously. 

The effectiveness of newborn screening in iden- 
tifying affected infants depends in part on the abil- 



\\y of the screening program to collect blood speci- 
mens from all infants and to perform the tests 
properly and in time to initiate treatment. Poten- 
tial errors in the overall screening process mclude 
not collecting blood specimens as needed; losing 
specimens in transit; collecting specimens too 
early or t^^ late; reporting errors; and lack of ade- 
quate followup testing. Thus, the organization 
and management of newborn screening services, 
the timing and number of newborn blood speci- 
mens, and laboratory performance have major 
bearing on the effectiveness of newborn screen- 
ing. Even without errors such as those just men- 
tioned, however, there would itill be upper limits 
on the technical ability of a newborn screening 
program to detect all affected infants, since none 



Box 5-A. —Process of Newborn Screening and Treatment 

I The process ot nev;born screening involves collecting a fen drops of blood from an infant's heel onto 
I specially designed filter paper with accompanying information including the infant's name,, date of birth, 
and other relevant data. The specimen is usually collected just prior to the infant's discharge from the hos- 
pital nursery or,, for nonhospital births, during the first week of life. 

I Once the blood spots have dried, the filter paper is sent to a screening laboratory where specimens 

I are analyzed using procedures and equipment designed to handle many samples simultaneously. (A medium- 
. sized newborn screening program may screen 40,000 to 50,000 infants annually, larger programs, particu- 
J larly those regional m scope, screen 100,000 to 150,000 specimens annually.) The distinction between af- 
I fecled and normal infants is either qualitative (presence or absence of a protein, for example) or quantita- 
I tive (greater or lesser concentration of a chemical in the blood), although the distinction is made within 
certain bounds of sensitivity and specificity.' The test procedure used in neuborn screening has to be suffi- 
ciently reliable and valid for use on a large-scale basis (280,281). 
j If the screening test result reveals an abnormality, the program staff liOtifies the family's physician 

I or refers the family to a qualified specialist. The screening program may or may not te responsible for 
I coordinating d ignostic services or treatment for infants v\ ith abnormal screening results Followup serv- 
I ices typically involve long-term treatment and evaluation and are guided by various health professionals, 
I including pediatricians, geneticists, nutritionists, nurses, and social workers. The screening program may 
1 develop specific protocols for the treatment of unusual or rare diseases '378j. It ib usually the responsibilit> 
of the screening program to keep long-term records of the screening results and actions following identifi 
cation of affected infants. 

1 The initiation of timely treatment and provision of adequate followup requires close coordination among 

j the various components of the screening program, the hospital of birth, the screening laboratory, the in- 
fant s family and physician, and specialists at an appropriate diagnostic and treatment center who oversee 
long-term treatment and monitoring. Therapy for diseases detected through newborn screening usually con- 
tinues throughout an individual's lifetime. 

Scnsiuvity is a meawre of the accuratv a screening <»r Jid^noslit lest m iu:recll> jdentjt> ir,>; tht»>e k^hu have the Jjsease in question specificity 
1* a measure of the accuracv of «iuch a test in correct!) identify mg tho^e who do i ot have fh< disease 
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of the tests have complete sensitivity (i.e., the abil- 
ity to classify correctly all affected infants as af- 
fected). Therefore, chis section focuses not only 
on technical sensitivity of the tests used in new- 
born screening, but also on the organization and 
delivery of screening services that affect the ef- 
fectiveness of newborn screening in practice. 

Percentage of Affected 
Infants Detected 

Data on the overall sensitivity and specificity 
of the tests for PKU and congenital hypothyroidism 
(two tests which have been in use for over 10 
years) are not collected or evaluated on a national 
basis. The accuracy of these newborn tests in iden- 
tifying blood samples vvith abnormal levels of 
phenylalanine or thyroxine, however, is gener- 
ally considered to be very good. Estimates of the 
sensitivity and specificity of the tests for PKU and 
congenital hypothyroidism in practical use have 
been reported by various individual newborn 
screening programs, but the estimates vary, de- 
pending in part on the size of the program and 
how the tests are conducted. Furthermore, bio- 
logical variation among individuals with a given 
condition makes it difficult to distinguish precisely 
between normal and abnormal findings, and the 
same result can be interpreted in different ways 
in different laboratories. In the case of tests to de- 
tect PKU, for example, the sensitivity depends on 
factors such as the cutoff point above which a 
sample is considered to have an abnormal amount 
of phenylalanine and also on the age of the in- 
fant when the blood sample was taken. 

If there is limited information on the sensitiv- 
ity of newborn screening tests for PKU and con- 
genital hypothyroidism, there is even less infor- 
mation on the sensitivity of the newer tests for 
other conditions such as biotinidase deficiency, 
cystic fibrosis, and congenital adrenal hyperplasia. 
Like missed cases of PKU and congenital hypothy- 
roidism, missed cases of these other conditions do 
not necessarily come to the attention of the appro- 
priate State agency or to a central national office 
such as the Centers for Disease Control (CDC). 

Lacking accurate data on sensitivity in a tech- 
nical context as well as a broader context, OTA 
consulted with experts in newborn screening pro- 
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grams and in academic genetics and pediatrics de- 
partments to develop estimates and ranges for the 
percentage of affected infants detected by five 
newborn screening tests. Estimated incidence rates 
for PKU, congenital hypothyroidism, galactose- 
mia, MSUD, and homocystinuria, along with esti- 
mated percr-'ages of affected infants found by 
these tests on first and second specimens are 
shown in table 5-3. The estimates in the table re- 
flect these experts' consensus regarding the tech- 
nical sensitivity of the tests plus practical consider- 
ations in applying the tests to large populations. 
In MSUD testing, for example, the sensitivity of 
the test may generally be high, but MSUD is so 
rapidly fatal that, in practice, the test may not 
always be performed and reported in time to ini- 
tiate effective treatment. 

Organization and Management of 
Newborn Screening Services 

Canada and the United States are the only de- 
veloped countries offering newborn screening that 
do not have a national screening program.^ In the 
absence of a national newborn screening program 
or national set of minimum standards, each State 
has taken a slightly different approach to provid- 
ing screening services. A few States have joined 
with neighboring States to form regional pro- 
grams that together account for the screening of 
about 20 percent of births each year (279), Cur- 
rently, there are three regional programs in the 
United States: 

1. the New England regional program (cover- 
ing Massachusetts, Rhode Island, Connect- 
icut, Maine, and New Hampshire); 

2 the Rocky Mountain States regional program 
^covering Colorado, Arizona, and Wyoming); 
and 

3 the Pacific Northwest regional program 
(covering Oregon, Idaho, Nevada, and 
Alaska). 

Although each of these regional programs has a 
central screening laboiatory and coordinating cen- 
ter clinical follcwup services are provided at lo- 
cal medical centers. 



'Approximately 30 countries outside the Ur^iled Stales also offer 
r^ewborr^ screer^mg services for various diseases t640a) 
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Table 5*3.— Percentage of Affected infants Detected by Newborn Screening for Five Congenital Dtso ders^ 









Percentage of affected cases found (sensMvity) 




Incidence of the disorder 


On first screening test 


On second screaning test 


Disorder 


Median 


Range 


Median 


Range 


Median 


Range 


Phenylketonuria (PKU) 


1 in 12,000 


1 in 10,000 to 
1 m 15,000 


96% 


94-97% 


99% 


98-100% 


Congenital hypothyroidism 
(CH) 


1 m 3.500 


1 in 3,000 to 
1 m 4,000 


93% 


90-95% 


99% 


95-100% 


Galactosemia (GA) 


1 in 62,000 


1 in 40,000 to 
1 In 80,000 


35% 


80-90% 






Maple syrup urine disease 
(MSUD) 


1 in 227,000 


1 in 200,000 to 
1 in 300,000 


85% 


80-90% 






Homocystinuria (HC) 


1 in 150,000 


1 in 100,000 to 
1 In 300,000 






80% 


75-85% 



^TA sohctted the estimates presented in thts tabte tor use m the cost-effectiveness anaiysis of seven levvoorn screening sttategies. vtrhich is presentee «n thiS chap- 
ter See text for discussion of sources 



SOURCE Office of Technology Assessment. 1983 



The majorit> of infants—about 71 percent- 
are covered by newborn screening programs in 
individual States. Most State newborn screening 
progiams do have a centralized screening labora- 
tory, but only some (e.g., California) have an 
organized program of services linking the labora- 
tory with followup, treatment, and monitoring. 
A few States, together accounting for about 9 per- 
cent of -1! births, operate without a central lab- 
oratory or a centrally organized program. These 
States (e g., Nebraska, South Dakota, Oklahoma, 
and Hawaii) rely on an informal network of in- 
dividual families, physicians, and a combination 
of public and private laboratories to provide 
screening and followup. 

Because of the particular requirements and dif- 
ficulties inherent in newborn screening, it seems 
reasonable that a coordinated system of services 
would provide the optimal organization for en- 
suring that all infants are satisfactorily screened 
and that affected infants are followed up and 
treated. In a 1975 publication, the National Acad- 
emy of Sciences recommended the development 
in the United States of regional screening pro- 
grams based on an area's birth rate rather than 
its State boundaries, particularly in areas where 
low population densities end low budgets would 
restrict access to high-quality screening services 
(442). Other sources have also recommended cen- 
tralizing laboratories and coordinatmg various 
components of screening programs (e.g., 31,53). 
There is no ongoing system in place, however. 



to assist States in implementing these recommen- 
dations and in developing coordinated screening 
programs. 

In some areas, the lack of a coordinated net- 
work of services may be reducing the overall ef- 
fectiveness of newborn screening by putting in- 
fants at risk for not being screened or for not 
receiving appropriate treatment. There are no na- 
tional data on the number of infants at risk, how- 
ever, because there is no central system for col- 
lecting comprehensive data with which to monitor 
and compare the outcomes of newborn screening 
in the State and regional programs. If a system 
were to be established, several specific indicators 
of effectiveness could be used to evaluate the per- 
formance of screening programs — e.g., the per- 
centage of infants screened in a given area, the 
time that elapses between the completion of the 
screening tests and the initiation of treatment, and 
the frequency of "errors" in the process (from col- 
lecting unsatisfactory specimens to actually fail- 
ing to identify an affected child). 

A recent study of errors in the process and anal- 
ysis of newborn screenmg specimens in Oregon's 
program suggests that collecting and monitoring 
such data on a national basis may be important 
(647). Using data from a computer-based surveil- 
lance system designed to track individual infants 
through the screening process and to monitor 
sere ning practices of individual hospitals, birth 
centers, and home deliveries, Tuerck and col- 
leagues found that over one-half (58 percent) of 
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the 23,717 specimens collected in Oregon over a 
recent 4-month period were submitted with one 
or more screening practice "errors ' (647). Any one 
of these errors, if uncorrected, could have allowed 
an affected child to go undetected and untreated 
or could have caused a serious delay in diagnosis 
and treatment. The five categories of errors, in 
order of frequency were: 

1 . 28.2 percent of the specimens had omissions 
of demographic information on the screen* 
ing card (e.g., no name or unreadable infor- 
mation); 

2. 27.7 percent of the specimens were taken at 
suboptimal times (e.g., the first one taken 
before 24 hours of age and the second taken 
after 14 days of age); 

3. 22.9 percent were not retested as required by 
the State of Oregon; 

4. 16.2 percent of the specimens took longer 
than 5 days to go from the birthing facility 
to the screening laboratory; and 

5. 0.6 percent were unsatisfactory for testing, 
usually caused by poor techniques for blood 
collection. 

A retrospective study that surveyed screening 
laboratory directors in 49 States identified 76 
missed cases of PKU and congenital hypothyroid- 
ism that occurred during the history of the pro- 
grams (279). The primary causes identified were 
the following: laboratory procedures (45 percent); 
errors in followup (16 percent); specimen collec- 
tion errors, mostly the lack of an initial specimen 
(14 percent); false negative results^ due to biologic 
variation in disease expression (11 percent); and 
unidentified causes (14 percent). Alth.'^ugh the in- 
vestigators reported that 76 missed cases was 
probably an underestimate of the actual number 
of missed cases, these data do give a rough indi- 
cation of the types of errors (mostly "human" 
errors) that allow affected infants to escape de- 
tection and treatment. 



Timing and Number of Newborn 
Blood Specimens 

Optimal Timing of Blood Specimen Collection 

The optimal time for coUecting a blood speci- 
men for newborn screening during the newborn 
hospitalization^ depends on the characteristics of 
the disorders for which infants will be screened. 
The optimal time for collection is the earliest point 
at which the biochemical markers for the targeted 
disorders are present in the blood in high enough 
Of low enough amounts (depending on the dis- 
order) to identify the disorders accurately. As af- 
fected infants progress, these markers become 
more and more unmistakable, but irreversible 
symptoms may begin to occur. In PKU screen- 
ing, for example, testing too early (e.g., in the first 
day of life) could miss an infant with the disease 
for biological reasons, and testing too late (e.g., 
in the second or third week of life) could lead to 
starting treatment too late to avert the severe long- 
term consequences of the disease. 

Another consideration is that when tests for 
several disorders are performed on the same sam- 
ple, the optimal times for the different assays may 
not overlap sufficiently to permit equally relia- 
ble results for each test. While testing at 3 to 5 
days of life is usually considered optimal for PKU 
screening, testing for homocystinuria, for exam- 
ple, using the same blood sample would detect 
only about one-half of infants with homocysti- 
nuria; testing at 3 to 4 weeks, rather than in the 
first week, is considered optimal for detecting 
homocystinuria. 

Number of Specimens 

A single blood specimen collected from infants 
before discharge from the hospital has generally 
been considered sufficient in screening for PKU 



'A false nci^alive ib <*n ahctkJ ptrbon case incurretUy idcnlihed 
by a test as not having the condition 



*Thc vast nna)ority of U.S. infants are born in hospitals (712), 
and the collection of blood specinnens for newborn screening is a 
routine procedure before infants are discharged. Births that occur 
outside of hospitals are difficult to nnonitor, and although birth at- 
tcndant;> are instructed tu collect a specinnen, enforcennent is diffi- 
cult, even if testing :s nnandatory 



Chapter S—Nev/born Screening for Congenital Disorders • 101 



and congenital hypothyroidism." Two recent de- 
velopments have cast doubt, however, on the ade- 
quacy of a single specimen to test for PKU and 
congenital hypothyroidism. These developments, 
discussed below, have led some people to advo- 
cate the collection of a second blood specimen 
during the second or third weeks of an infant's 
life. A second specimen can be collected from an 
infant either during a well-child visit to a physi- 
cian or nurse practitioner or during an outpatient 
visit to a hospital. In Oregon, the collection of 
a second blood specimen is mandatory at the time 
of the first weP-child visit between 2 and 6 weeks 
of age (325) and is achieved in about 85 to 90 per- 
cent of infants (81). 

PKU Testing.— One development that casts 
doubt on the adequacy of a single specimen for 
newl orn screening for PKU testing is the trend 
towa 'd discharging an increasing percentage of 
newborns from the hospital before the optimal 
time for testing for PKU at about 3 to 5 days of 
age. In 1985, an estimated 41.4 percent of infants 
born in U.S. hospitals were discharged from the 
hospital nursery before the third day of life— an 
increase from 30.9 percent of infants in 1980 (707). 
The increasmg percentage of blood specimens be- 
ing taken in the first 1 or 2 days of life may in- 
crease the probability that tests on infants with 
PKU will be falsely negative, possi'r ly causing 
some infants with PKU to escape deiecdon and 
treatment.^ Since serum phenylalanine levels in 
PKU cases rise steadily over the first few days of 



"In some insiances, sf cond specimens have to be collected because 
of problems with the first specimen, but such instances are fairl> 
uncommon Reasons to collect a second specimen include fail- 
ure of a lab to receive a first specimen, not enough blood present 
m the first specimen to complete the tests, incomplete demographic 
information on the specimen card (missing age of the infant when 
the sample was taken, illegible name, etc), or a filter paper that 
contains anything other than the infant's blood 

*OTA is unaware of any cases of PKU that have been documented 
as being missed for this reason, but the theoretical probability that 
cases of PKU could be missed because of early hospital discharge 
of newborns is an important issue for newborn screening programs. 
Screening programs may be legally responsible ^ur detecting all al 
fected infants in the region covered — a fact that provides additional 
incentive to do as much as possible to identify all affected cases 
Although routinely collecting a second specimen on all infants may 
be one of the must comprehensive approaches to guard against 
missed cases, this approach is certain to increase costs associated 
with newborn screening. It would have the advantage, however, 
of delecting diseases such as homocystinuria, which are not nor- 
mally detectable m ihe first screening test 



life and the difference between phenylalanine 
levels in normal and PKU infants increases with 
each day of life, some analysts suggested that up 
to 16 percent of infants Vv ith PKU could be missed 
for biologic reasons if tests were perforated on 
blood specimens taken before the infant was 24 
hours old (282,283,409). 

So far, empirical data have not borne out these 
analysts' predictions (377,423,576). Although the 
available data are from clinics and institutions that 
care for children with mental disabilities and may 
underestimate the number of missed cases of PKU 
(because once a child is mentally retarded, the 
underlying cause may not be determined and re- 
ported as PKU), m practice, phenylalanine levels 
in PKU infants are usually higher than in normal 
infants even on the first day of life, and various 
technical adjustments can be made to raise the sen- 
sitivity of the assays used to identify PKU in first 
day samples (409,574). Thus, it does not appear 
likely that the collection of blood samples around 
24 hours of age would result in missed cases of 
classic PKU as a result of low phenylalanine levels 
in the -blood on the first day. Even so, however, 
an infant with PKU might be missed by the screen- 
ing system for other reasons (e.g., because the in- 
fant was not being screened at all, or because the 
infant's first blood specimen was lost in transit). 

One way of gaining assurance that infants with 
PKU are not being missed on the first test is to 
obtain a second blood specimen for retesting all 
infants. Experience in the Texas and Oregon screen- 
ing programs, which perform a second screen on 
a majority of infants, suggests that the probabil- 
ity of missing PKU infants on the first test is low, 
because no additional cases of PKU have been found 
via tests on second blood specimens (81,640). 

Congenital Hypothyroidism Testing.— A devel- 
opment that casts doubt on the adequacy of a sin- 
gle specimen in newborn screening for hypothy- 
roidism is preliminary evidence that an additional 
5 to 10 percent of infants with congenital hypo- 
thyroidism can be detected by second testing at 
3 to 4 weeks of age— these are affected infants 
with no biochemical signs of congenital hypothy- 
roidism on the first specimen taken during the first 
week of life (359,376); the severity of the hypothy- 
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roidism in the additional infants compared to the 
infants identified in the first test is still unknown. 
Several screening programs (e.g., Texas) routinely 
use a second specimen for hypothyroidism testing. 

Laboratory Performance: Quality 
Assurance and Proficiency 
Testing Programs 

The consequences of failing to identify an ab- 
normal blood specimen, leading to a failure to di- 
agnose and treat, can be catastrophic for infants 
with diseases such as PKU, congenital hypothy- 
roidism, galactosemia, MSUD, biotinidase defi- 
ciency, and congenital adrenal hyperplasia. Fur- 
thermore, missed cases of PKU and congenital 
hypothyroidism have led to lawsuits againbt the 
State in which the infant was screened, the attend- 
ing physician, the hospital of birth, or the Fed- 
eral Government (in the case of a military birth) 
(279).^ The reasons for missed cases are diverse 
and involve errors in many stages of the process, 
from specimen collection, to laboratory analysis, 
to followup and treatment (279). 

One step newborn screening laboratories can 
take to improve the reliability of their laboratory 
results and to maintain high-quality technical per- 
formance is to participate in proficiency testing 
or broader external quality assurance programs. 
Proficiency testing provides an opportunity for 
a laboratory to have an external check on its abil- 
ity to identify abnormal specimens and recognize 
normal specimens. Such a check is especially im- 
portant in low-volume laboratories in testing their 
laboratory ability to identify particularly rare con- 
ditions. By participating in proficiency testing on 
a regular basis, a laboratory can judge and com- 
pare its methods and test kits against others for 
precision and accuracy. In a broader sense, quality 
assurance programs, which include proficiency 
testing, facilitate the identification of laboratories 

'Thus far, 20 to 25 lawsuits involving nnissed cases of PKU or 
congenital hypothyroidism have been brought to trial in the United 
States. Some of these cases have resulted in financial settlements 
as high asS4 million (601). Each of these cases involved brain dam 
age that could have been avoided by treatment if the children had 
been identified accurately in newborn screening Settlements m such 
cases typically cover the cost of canng for a mentally retarded child, 
the economic value of the child's lust putenlial earnings through- 
out his lifetime, and may also include financial compensation fur 
conscious pain and suffering (601) 



that are encountering technical problems and, 
through the combined experience of many par- 
ticipating laboratories, help to improve labora- 
tory performance. 

The major effort in external quality assurance 
for newborn screening programs in the United 
States has been that undertaken by CDC. To as- 
sist States in developing and maintaining high 
levels of accuracy and precision in their newborn 
screening programs, CDC operates two services: 

1. a quality assurance program designed for 
newborn screening programs (called the 
''Standardization Program to Improve Lab- 
oratory Screening for Hypothyroidism, 
Phenylketonuria, and Other Inborn Meta- 
bolic Disorders"), and as part of that, 

2. a proficiency testing program for newborn 
screening laboratories.^^ 

The quality assurance program, which is jointly 
funded by CDC and the Health Resources and 
Services Administr?"on, seeks to promote stand- 
ards of good labo atory practice. Its objectives 
are to ensure that • ?wbom screening laboratories 
accurately identify all cases of metabolic disorders 
in time to initiate treatment. Laboratory partici- 
pation in CDC's quality assurance program for 
newborn screening is voluntary. 

One of the central features of the quality as- 
surance program operated by CDC is the produc- 
tion and distribution of quality control materials 
to laboratories for their internal use in maintain- 
ing the accuracy and precision of their screening 
tests for PKU and congenital hypothyroidism. 
This service is provided free of charge to State 
laboratories. Quality control materials are also 
provided to manufacturers to assis.' them in stand- 
ardizing their equipment or testing kits (324). 

CDC's proficiency testing service for newborn 
screening laboratories is one feature of an exten- 
sive proficiency testing program operated by CDC 
pursuant to the Clinical Laboratory Improvement 
Act of 1967 (Public Law 90-17 42U.S.C.). New- 
bom screening laboratories that qualify under the 
act's provisions as "interstate laboratories" (e.g., 

' CDC discontinued its proficiency testing service for clinical lab- 
oratories in general m 198o, but it decided to retain these services 
lor newborn screening for PKU and cungen.tal hypothyroidism test- 
ing (592). 
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the Pacific ' Whwest and the New England re- 
gional programs) are required to participate in the 
proj^ram. Newborn screening ^^boratories that do 
not a .ept specimens across Stv.te boundaries n^ay 
voluntarily paiticipate in the CDC proficiency 
testing service for newborn screening, but they 
are not required to do so. Currently, almost all 
State newborn screening programs use CDC's 
proficiency testing service. 

Although many observers believe that CDC's 
quality assurance program is an essential compo- 
nent of the process of newborn screening (324), 
no empirical studies have been done to measure 
the impact of the program on the effectivenei:s of 



newborn screening in detecting and treating af- 
fected infan.s. According to interim data from a 
CDC analysis, however, the overall precision of 
newborn screening as measured by proficiency 
test results has improved in the past 5 years (64). 
Thirty-three percent of all PKU proficiency test- 
ing results in the first quarter of 1981 were more 
than 25 percent away from the consensus target 
value; by the end of 1985, the figure had dropped 
to 7.6 percent. This decrease in the range of values 
obtained from the pa^'ticipating laboratories in- 
dicates a general improvement in reliability among 
laboratories using different procedures (592). 



COST-EFFECTIVENESS OF SEVEN 
NEWBORN SCREENING STRATEGIES 



Available studies of the cosl-ef^ectiveness of 
various strategies for newborn screening have 
compared the cost of laboratory detection of PKU 
(47,85,471,621,729), congenital hypothyroidism 
(46,368), or several metabolic disorders together 
(123,650,727) with the averted costs to society 
associated with caring for a mentally retarded 
child. Most of the studies have omitted the costs 
of specimen collection and long term followup, 
and few of them applied a discount rate to future 
costs of treatment or insJtutional care. None of 
the studies has considered the costs and effective- 
ness of collecting a second specimen for additional 
screening. All of these studies have suggested that 
newborn screening for PKU, congenital hypothy- 
roidism, and the rarer disorders result in a large 
cost savings lo society in general. 

OTA performed a cost-efiectiveness analysis of 
the basic strategy for *^ewbc n screening— a one- 
specimen screening piotocol for PKU and congen- 
ital hypothyroidism— compared to no screening 
and cf six alternative newborn screening strate- 
gies compared to the basic strategy for screening. 
For the basic strategy, OTA ascertained the net 
costs or savings to the U.S. health care system 
and net effectiveness in identifying cases of PKU 
and congmital hypothyroidism requiring treatment. 
For the expanded strategies, OTA ascertained the 
incremental costs associated with detecting addi- 



tional cases of selected c ^ngenital diseases beyond 
those detected in the basic strategy. 

The seven newborn screening strategies consid- 
ered in OTA's cost-effectiveneso analysis are 
depicted in figure 5-1. These strategies vary with 
respect to two key features— the number of speci- 
mens tested and the types of congenital disorders 
tested for— but all of them involve various com- 
binations of tests for two or more of the follow- 
ing five disorders: PKU, congenital hypothyroid- 
ism, homocystinuria, galactosemia, and MSUD. 
The costs and effectiveness of tests for biotinidase 
deficiency, sickle cell anemia, cystic fibrosis, and 
congenital adrenal hyperplasia are not included 
m the cost -effectiveness analysis, although OTA 
obtained preliminary information on the costs of 
adding tests for these four conditions to an on- 
going screening program. 

The basic screening strategy. Strategy I, in- 
V ' /es the collection of a single blood specimen 
to test for PKU and congenital hypothyroidism 
and is compared in OTA's analysis to no screen- 
ing at all. Since all 50 States and the District of 
Columbia offer newborn screening for PKU and 
congenital hypothyroidism. Strategy I (screening 
for PKU and congenital hypothyroidism using one 
specimen) reflects the minimum situation common 
to all U.S. newborn screening programs, and the 
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Figure 5-1. —Newborn Screening Strategies Compared in OTA*s Cost-Effectiveness Analysis 

Tests done on first specimen Tests done on second specimen 

Strategy I 



Strategy II 



Strategy II! 



Strategy IV 



Strategy V 



Strategy VI 



Strategy Vil 



PKU+CH 



PKU+CH 



PKU+CH 



PKU+CH 



PKU+CH 



PKU+CH+GA+MSUD 



PKU+CH+GA + MSUD 



PKU+CH on all Infants 



PKU+CH on early discharge Infants 



CH only on all infants 



PKU+CH + HCon all infants 



PKU+CH + HC on all infants 



Abbrevattons PKU - phenylketonuria CH - congeni'al hypothyruidism, GA - galactosemta, MSUD - maple syrup unne disease. HC - homocyslmuna 
SOURCE Office of Technology Assessment. 1988 



Other strategies reflect Jditional screening options 
some programs have taken. Accordingly, choices 
by screening programs are likely to be made not 
between some expanded screening strategy and 
no screening at all, but between a one-specimen 
strategy for PKU and congenital hypothyroidism 
(Strategy 1) and expanded one- or two-test strat- 
egies (e.g.. Strategies 11 through VII). Therefore,, 
each of the other six screening strategies is com- 
pared to Strategy 1 rather than to no screening. 

Strategies 11, 111. IV, and V follow an initial 
blood specimen to test for PKU and congenital 
hypothyroidism with a second specimen (the dis- 
orders tested for m the second specimen vary). 
Strategy VI uses a single specimen to test for four 
disorders (PKU, congenital hypothyroidism, ga- 
lactosemia, and MSUD). Strategy Vll, which is 
the most comprehensive screening strategy of all, 
uses a first specimen to test for four disorders 
(PKU, congenital hypothyroidism, galactosemia, 
and MSUD),, then a second specimen to test for 
three disorders (PKU, congenital hypothyroi lism, 
and homocystinuria). 

For the basic strategy, OTA calculated net 
health care costs or sa ings to society per 100,000 
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infants screened. For comparisons of expanded 
screening strategies with Strategy I,. OTA calcu- 
lated the net incremental cost per extra case de- 
tected. All costs in OTA's analysis were expressed 
in 1986 dollars. In calculating net health care 
costs, OTA considered the costs of blood speci- 
men collection, and laboratory detection, and 
medical treatment as well as costs of foster care, 
institutional care, and special education that 
would be averted by early treatment of affected 
infants. The value of avoiding premature death 
from the targeted conditions was not quantified 
in dollar terms. As a measure of effectiveness,, 
OTA used the number of cases of targeted dis- 
orders detected and treated per 100,000 infants 
screened,, and for the expanded strategies, the 
number of extra cases detected by these approaches. 
In all the analyses, this measure of effectiveness 
is used as a reasonable, though imperfect, proxy 
for the number of children whose lives would have 
been greatly diminished in quality or whose 
deaths weald have occurred in childhood if their 
disorders had not been detected by newborn 
screening. 

OTA s cost-effectiveness analysis included both 
a babe case analysis and a sensitivity analysis. The 
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base case used what OTA deemed to be most 
likely values for major variables. The sensitivicy 
analysis tested the sensitivity of the results to 
changes in assumptions about these variables. 
OTA estimated ranges for the major variables and 
then grouped together "worst case" and "best case 
assumptions in the two parts of the sensitivity 
analysis. 

Components of OTA's 
Cost-Effectiveness Analysis 

Basic information on the data us^ ' in OTA's 
analysis of seven newborn screening strategies is 
presented below. For more detailed information 
on the data and methods used in the analysis, see 
appendix I. 

Effectiveness Estimates 

Estimates of the effectiveness of newborn screen- 
ing for the five disorders were presented in the 
previous section. In the base case, OTA used the 
median incidence estimate and the median of the 
estimated percentage of affected infants detected 
shown in table 5-3. As noted earlier, these esti- 
mates represent a consensus of experts in the field 
and are the best estimates available. 

Cost Estimates 

OTA's estimate of the average costs of collect- 
ing a blood specimen from a newborn in the hos- 
pital was based on data from a time study at three 
Wisconsin hospitals (47). OTA estimated the aver- 
age cost of collecting a first specimen in the hos- 
pital to be $6.07. Unlike first specimens, the 
majority of second specimens are likely to be col- 
lected outside a hospital, possibly during a well- 
child visit at the physician's office or clinic. In the 
absence of data on the costs of specimen collec- 
tion performed in a physician's office, OTA as- 
sumed in the base case that the cost of collecting 
a second blood specimen would be equal to the 
cost of collecting the first. 

The resource cosfs of detecting the five disorders 
(PKU, congenital hypothyroidism, galactosemia,. 
MSUD, and homocystinuria) through newborn 
screening were estimated for OTA's analysis on 
the basis of data provided by three State newborn 
screening programs: Washington (609), Wiscoii- 
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sin (259), and Iowa (256). Since single-specimen 
tests for PKU and congenital hypothyroidism are 
available in all States, OTA combined costs for 
PKU and congenital hypothyroidism tests into a 
single estimate. In the base case analysis, OTA 
used the mean of the range of the combined cost 
of detecting these two disorders. The range was 
from $3.88 to $8.16 per specimen, giving a mean 
cosi of $5.65. The mean of the range of the cost 
of detecting galactosemia and MSUD was also 
used in the base case. With a range from $1.25 
to $1.60 per specimen, the mean detection cost 
for galactosemia was $1.43; the range for MSUD 
was $0 98 to $1.84, giving a mean detection cost 
for MSUD of $1.41. Only one estimate for homo- 
cystinuria testing was available from the data pro- 
vided by the three State programs, and that fig- 
ure, $0.93 per specimen, was used in the base case. 

OTA's estimate of the costs of treatment for 
PKU and congenital hypothyroidism was derived 
from a study of PKU by Harden and colleagues 
(47) and from a study of congenital hypothy- 
roidism by Barden and Kessel (46) and inflated 
to 1986 values: $107,712 undiscounted total treat- 
ment costs for PKU and $14,837 undiscounted to- 
tal treatment costs for congenital hypothyroidism. 
Barden and colleagues discounted PKU and con- 
genital hypothyroidism treatment costs to present 
value using a 7- and a 10-percent discount rate: 
for PKU treatment, $53,855 at a 7-percent dis- 
count rate and $42,670 at a 10-percent rate; and 
for congenital hypothyroidism treatment, $4,260 
at a 7-percent discount rate and $3,588 at a 10- 
percent rate The discount rate applied to future 
costs in OTA's base case was 7 percent. The sen- 
sitivity analysi'^ used both a 7- and a 10-percent 
discount rate. 

Data on treatment costs for galactosemia. MSUD, 
and homocystinuria comparable to data on treat- 
ment costs for PKU and congenital hypothyroidism 
are not available in the literature. Children with 
galactosemia need no special supplemental diet- 
just avoidance of foods containing galactose. In 
OTA's analysis, the costs of treatment for galac- 
tosemia were assumed to be close to the costs of 
treatmtiU for cor.genital hypothyroidism men- 
tioned above (46), because both these disorders 
include minor costs for medication a. J long-term 
costs of clinical care and monitoring. Treatment 
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costs for MSUD and homocystinuria m CTA ^ 
analysis were assumed to be approAimated b> the 
costs of long-term PKU treatment (47), which in- 
cludes costs for a special diet and also long-term 
clinical care and monitoring. 

In estimating the health care costs averted by 
newborn screening and treatment for PKU, OTA's 
analysis focused on the averted costs of custodial 
care and institutionalization and the averted costs 
of special education. OTA's estimate of the aver- 
age net costs of residential care and special edu- 
cation for PKU was derived from B^^'^.cn and col- 
leagues (47) and inflated to 1986 values (see ap^ 
I for more details). 

In estimating the health care costs averted by 
screening and treatment of congenital hypothy- 
roidism, OTA focused similarly on averted costs 
of custodial care and institutionalization associ- 
ated with mental retardation in individuals with 
untreated congenital hypothyroidism, w.th data 
derived from Harden and colleagues (46). In OTA's 
analysis,, the averted costs of custodial care and 
institutionalization for individuals w ith untreated 
congenital hypothyroidism were combined with 
the averted costs of special education for untreated 
individuals and discounted to present value. 

The health care costs averted by screening and 
treatment of galactosemia, MSUD, or homocys- 
tinuria are more difficult to quantify than those 
averted by screening and treatment of PKU and 
congenital hypothyroidism. No data are currently 
available to estimate the cost of the progressive 
deterioriation and almost certain death that oc- 
cur in the majority of cases of galactosemia or 
MSUD, or the long-term disabilities and risk of 
premature death that occur in cases of homocys- 
tinuria. Consequently, although OTA's analysis 
does quantifv he costs of screening and treatment 
for these three conditions, it does not quantify the 
costs averted by screening and treatment for these 
conditions. 

Findings of the Base Case Analysis 

OTA's base case analysis indicates that, in com- 
parison to no screening. Strategy I results in a net 
savings to the U.S. health care system of over $3.2 
million per 100,000 infants screened. This strat- 
egy results in the detection of 34.6 rases of PKU 
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and congenital hypothyroidism per 100,000 in- 
fants jcreen'^d. For each of the cases identified and 
treated, net health care savings to society are ap- 
proximately 593,000 (see table 5-4). The net health 
care savings associated with Strategy I in com- 
parison to no screening result from the detection 
and treatment of infants with PKU or congenital 
hypothyroidism who would have required custo- 
dial care or special education had their disorders 
not been treated. 

OTA's base case analysis shows chat each of 
the expanded strategies for screening are both 
more effective in detecting affected infants and 
more costly than Strategy I.^^ The number of ad- 
ditional cases of congenital disorders detected and 
the incremental costs incurred (i.e., the reductions 
in societal health care savings achieved by Strat- 
egy I) by six expanded newborn screening strate- 
gies in comparison to Strategy I are shown in ta- 
ble 5-5. 

Strategy II (a first specimen to test for PKU and 
congenital hypothyroidism and then a second 
specimen to test for PKU and congenital hypothy- 
roidism on all infants) detects 36.6 affected cases 
per 100,000 infants screened— or 2 cases more 
than Strategy I. The net incremental health care 
cost (i.e., loss of savings) per extra case detected 
and treated via this approach compared to Strat- 
egy I is very high — about $466,000. 

Strategy III (a first specimen to test for PKU 
and congenital hypothyroidism and then a sec- 
ond specimen to test for these disorders Oi.ly in 
infants discharged early from the hospital whose 
blood specimens were collected before 3 days of 
age— 41 percent of infants in 1985) results in the 
detection of 1.3 more affected cases per 100,000 
infants screened than Strategy I. The net incre- 
mental cost per extra case detected and treated 
via this approach compared to Strategy I is ap- 
proximately $253,000. 

Strategy IV (a two-specimen strategy that in- 
volves a first specimen to test for PKU and con- 
genital hypothyroidism and a second specimen to 



U ;>h(;dld be nolcJ, however, thai each of ihe expanded screen- 
ing strategies would result m a net savings to the health care system 
jt they were compared to no screening at all, it in each cas? the 
net ^avjngs would be luvvtr than that obtained lor ihe basic strategy 

1 ,;• 
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Table 5-4.— Effectiveness and Health Care Savings of Newborn Screening Strategy I 
Compared to No Screening (1986 dollars) 





Number of cases 


Net health care savings 


Net health care savings 




detected per 100.000 


per 100,000 


per case detected 




infants screened 


infants screened 


and treated 


Strategy 1 (1st test for PKU and CH 








only) V. No screening 


34 6 


$3,218,00'' 


S93,000 



Abbreviations PKU = phenylketonuria. CH - congenital hypothyroidism 
SOURCE Office of Technology Assessment, ^^Q6 



Table 5-5.— Incremental Effectiveness and Health Care Costs of Nevtfborn 
Screening Strategies Compared to Strategy I (1986 dollars) 



Number o* extra cases Net incremental costs per 
detected per 100,000 extra case detected 
Strategies compared infants screened and t reated 



Strategy li (1st test for PKU and CH followed by 2nd test for PKU 
and CH on all infants) v. Strategy 1 . • . 


2.0 


$466,000 


Strategy III (1st test for PKU and CH followed by 2nd test for PKU 
and CH on ear»" discharge infants only) v. Strategy 1 


1.3 


$253,000 


Strategy IV (isi lest for PKU and CH follov/ed by 2nd test for CH 
only on all infants) v. Strategy 1 


1.7 


$432,000 


Strategy V (1st test for PKU and CH followed by 2nd test for PKU. 
CH, and HC on all infants) v Strategy 1 


25 


$421,000 


Strategy VI (1st test for PKU, CH, GA, and MSUD) v. Strategy 1 . 


1 8 


$173,000 


Strategy VII (1st test for PKU, CH, GA, and MSUD followed by 2nd 
test for PKU, CH, and HC) v. Strategy 1 


43 


$317,000 



At&reviat'Ons PKU = phenytketonurta, CH congenital hypothyroidism, HC - homoi-ySlinona GA - galactosem»a MSUD - rrapie syrup unne d.sease 
SOURCE Office of Technology Assessment, '988 



test for congenital hypothyroidism onl>^ results 
in the detection of 36.3 affected cases, or 1.7 ex- 
tra cases over Strategy I. The incremental cost of 
each case detected and treated via this approach 
compared to Strategy I is quite high— about 
$432,000. 

Strategy V, another two-specimen strategy, fol- 
lows a first specimen for PKU and congenital 
hypothyroidism with a second specimen for thcbe 
two disorders plus homocystinuria. Homocys- 
tinuria is the one condition of the five disorders 
considered in this analysis that is not optimally 
detected during the first week of life, so if a sec- 
ond specimen is being collected for PKU and con- 
genital hypothyroidism, it might be advantageous 
to test for homocystinuria on the second round. 
Strategy V detects 2.5 cases more per 100,000 in- 
fants screened than Strategy I. 

The net incremental cost of detecting and treat- 
ing an extra case via Strategy V relative to Strat- 
egy I is fairly high— approximately 5421,000. It 
is important to note, however, that in calculat- 



ing the incremental costs associated with Strat- 
egy V, OTA did not include the costs averted by 
detecting and treating infants afflicted with homo- 
cystinuria (due to lack of available data); the in- 
clusion of data on these averted costs, were such 
data available, would probably reduce the incre- 
mental costs associated with this strategy. 

Strategy VI (a single-specimen strategy that 
adds tests for galactosemia and MSUD to the first 
specimen used to test for PKU and congenital 
hypothyroidism) detects 1.8 more cases per 100,000 
infants screened than Strategy I. The net incre- 
mental health care cost per extra case found and 
treated by Strategy VI compared to Strategy I is 
low compared to the other strategies— about 
$173,000. The net incremental cost associated with 
detecting additional cases via Strategy VI, in fact, 
is lower than the incremental costs associated with 
detecting additional cases via Strategies II, III, IV, 
or V— an observation that suggests that detect- 
ing extra cases by adding tests to an initial speci- 
men for PKU and congenital hypothyroidism is 
less costly than detecting extra cases via a second 
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specimen. The cost of collecting additional speci- 
mens adds significantly to the incremental costs 
of the two-specimen strategies OTA considered. 

Strategy VII involves all of the newborn screen- 
ing tests considered in this analysis: a first speci- 
men to test for PKU, congenital hypothyroidism, 
galactosemia, and MSUD, and a second specimen 
to test all infants for PKU, congenital hypothy- 
roidism, and homocystinuria. Strategy VII detects 
almost 39 affected infants per 100,000 screened, 
or 4.3 more cases than Strategy I. The net incre- 
mental cost of detecting and treating an extra case 
via Strategy VII is rather high— approximately 
S317,000. 

Components and F-ndings of 
the Sensitivity Analysis 

To test the sensitivity of the results of OTA's 
base case analysis of newborn screening strate- 
gies to changes in estimates of major variables— 
i.e., specimen collection costs, laboratory testing 
costs, percentage of affected cases detected, and 
discount rates— OTA examined the application 
of possible ranges of estimates for these variables 
in a sensitivity analvsis. The estimates that were 
most favorable to the overall cost-effectiveness 
of newborn screening were combined in a "best" 
case analysis, and the least favorable estimates 
were combined into a "worst" case analysis. OTA 
performed best case and worst case analyses only 
for the four screening strategies with the most 
differences among them: Strategie.^ I, II, VI, and 
VII. 

Components of the Sensitivity Analysis 

To vary the effectiveness of newborn screen- 
ing, OTA varied the estimated percentage of af- 
fected infants detected by newborn screening 
(which reflects ranges in reported incidence as well 
as practical limitations on detection). The lowest 
of the range of estimated percentage rates for par- 
ticular disorders were used in the worst case; the 
highest of the range of estimated percentage rates 
were used in the best case (see table 5-3). 

To vary the costs of specimen collection in the 
sensitivity analysis, OTA used one approach to 
vary costs for the two one-specimen screening 



strategies (Strategies I and VI) and a different ap- 
proach to vary them for the two two-specimen 
strategies (Strategies II and VII). For the one- 
specimen strategies (I and VI), the cost of speci- 
men collection used in the base case was varied 
by 50 percent: 50-percent higher (worst case) and 
50-percent lower (best case). For the two-specimen 
strategies (II and VII), the cost of the first speci- 
men collection was retained from the base case 
analysis, but the cost f the second specimen col- 
lection was varied: :he worst case, the cost of 
second specimen collection was assumed to be the 
same as collecting the first specimen; in the best 
case, it was assumed to be 25-percent lower. 

To vary screening and treatment costs and dis- 
count rates, OTA used the same approach for all 
four strategies being compared: 

♦ Newborn screening and treatment costs: The 
lowest estimate derived from data provided 
by one of the three State newborn screening 
programs was used in the best case; the high- 
est estimate of the three was used in the worst 
case (see app. I). 

♦ Discount rate applied to future costs: A / 
percent discount rate was applied to future 
costs in the best case; a 10-percent discount 
rate was used in the worst case.^^ 

Together, all these changes in assumptions alter 
the expected number of cases detected per 100,000 
infants screened and the costs of detection, treat- 
ment, and untreated disease. For an example of 
the calculation OTA used to arrive at an estimate 
of the overall costs or savings achieved by screen- 
ing, see appendix I. 

Findings of the Sensitivity Analysis 

In the base cast analysis, the net savings to the 
health care system associated with Strategy I (a 
single specimen for PKU and congenital hypothy- 
roidism) compared to no screening was about $3.2 
million per 100,000 infants screened. As shown 
in table 5-6, net savings from Strategy I compared 
to no screening remain positive over the entire 

'•In general, costs that occur in the future are reduced more when 
a higher discount rate ubcd Smcc averted cubts oi untreated dis- 
ease are much greater than costs of preventive treatment, the use 
of a higher discount rate is appropriate for the worst case analysis 
since It lowers the averted costs 
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range of assumptions tested, though they are as 
high as $4.5 million per 100,000 infants screened 
in the best case and as low as $626,000 per 100,000 
infants screened in the worst case. Whereas 34.6 
cases were detected per 100,000 infants screened 
by Strategy I in the base case, 41.3 cases are de- 
tected in the best case and only 28.8 are detected 
in the worst case. 

Table 5-7 shows the incremental cost per extra 
case detected by Strategies II, VI, and VII, each 
compared to Strategy I. For Strategy VI (a single 
test strategy for PKU, congenital hypothyroidism,, 
galactosemia, and MSUD^, the sensitivity analy- 
sis shows that the incremental cost per each ex- 
tra case detected by Strategy VI varies from 
$277,000 in the worst case and $85,000 in the best 
case, compared to $173,000 in the base case 
analysis. 

Strategies II and VII are both two-specimen test- 
ing strategies. For Strategy II (a first test for PKU 
and congenital hypothyroidism followed by a sec- 
ond test for PKU and congenital hypothyroidism 
on all infants), the incremental costs per extra case 
detected compared to Strategy I are about $620,000 
in the worst case and $453,000 in the best case 
(see table 5-7), compared to $466,000 in the base 
case analysis. 

In Strategy VII (a first test for PKU, congeni- 
tal hypothyroidism, galactosemia, and MSUD, 
followed by a second test for PKU, congenital 
hypothyroidism, and homocystinuria), the sen- 
sitivity analysis shows incremental costs per ex- 
tra case found by Strategy VII compared to Strat- 
egy I are about $474,000 in the worst case and 
$218,000 in the best case, whereas the base case 
analysis estimated incremental costs of $317,000 
per extra case detected and treated. 

The results of the sensitivity analysis represent 
extremes in the range of possible results, and it 
is unlikely that all the worst factors (or best fac- 
tors) would occur together in a single situation. 
The sensitivity analysis shows, however, that the 
incremental costs of detecting additional infants 
with congenital disease are still somewhat high 
even under the most favorable situations, and can 
become substantially higher under the worst sit- 
uations. It is worth noting, however, that under 
the best case assumptions, the cost of Struteg> VI, 



the cost of detecting an extra case in an expanded 
one-specimen strategy to test for two additional 
disorders, is low relative to the costs of many ther- 
apies currently considered standard medical pro- 
cedure. The $85,000 needed to detect an extra case 
of galactosemia or MSUD in Strategy VI (and 
with the best case assumptions) would buy an en- 
tire lifetime for a child with one of these disorders, 
compared to, Tor example, expenditures (in 1986 
dollars) of about $28,000 (162) to $40,000 (98) per 
life-year gained from heart transplantation for 
congestive heart failure, or $36,500 (530) per life- 
year gained from hemodialysis for end-stage re- 
nal disease. 

Conclusions 

In OTA's calculations, the costs of specimen 
collection and screening are important compo- 
nents of cost. By reducing the numbers of labora- 
tories and avoiding duplication of fixed costs and 
highly trained personnel, costs of laboratory test- 
ing would probably be reduced. It follows that 
centralization of laboratories could make a sub- 
stantial difference in the overall cost-effectiveness 
of newborn screening. Of the three State programs 
that provided data, the highest unit screening cost 
used in OTA's analysis was derived from the State 
program that had the lowest specimen volume, 
despite total overall costs similar to those of the 
other programs that provided data. 

OTA's base case analysis compared the costs 
of screening by various expanded strategies with 
the consequences of doing less screening. This 
analysis showed that collecting aaditional speci- 
mens from a large portion of infants, whether to 
detect some percentage of extra cases of PKU, con- 
genital hypothyroidism, or homocystinuria, or as 
a precautionary measure to guard against missed 
cases, is undoubtedly a costly strategy. 

Only about one-half of all States screen for 
homocystinuria and MSUD, and about one-third 
screen for galactosemia, even though screening 
tests and treatment for these conditions have been 
available for many years. The rarity of these con- 
ditions is probably the main reason for their com- 
parative unpopularity among screening programs. 
That rarity translates into high net costs of de- 
tecting each additional case, as reflected in OTA's 



5-6.-Sensifivity Analysis: Net Health Care Savings and Number of Cases Detected by Strategy 1 Compared to No Screening (1986 Collars) 



Base case 

Nei health care Number o< cases 

s^jvings per 100 000 delected per 100.000 

^i^^i^sy i nfants scree ned mlants screened 

Strategy \ (Is! test for PKU and CH only) 

V No screentn o $3 218 OOP 34 5 

At)t)fevi3lK>ns PKU - pricryivetonufia Crt « congenita' hypothyroiSism 
SCUPCE OJf'CC of T«^oc4cg> Assessrr^T ^983 



Sensitivity analysis 

VVorst case ^Best case 

Net health care Number of cases Wet health care Number of cases 

savings per 100.000 detected per 100 000 iav.ngs ptr 100 000 detected per lOO 000 

infants screened mfants screened infants screened infants screened 



S626 OOP 28 8 $4 552 000 41 3 



Table 5-7.— Sensitivity Analysis; Incremental Effectiveness and Health Care 
Costs of Newborn Screening Strategies Compared to Strategy I (1986 dollars) 



Strategies compared 



Base case 



Number of exira 
cases detected 
per 100 000 
infants screened 



Ket incremental 
cost per erUB 
case delected 
& treated 



Strategy H (1st test for PKU and CH followed by 
2d test for PKU and CH on all infants/ 
v Strategy f 

Strategy VI {1st test lor PKU CH GA and 
MSUD) V Strategy I 

Strategy VH (1st test for PKU CH GA and 
MSUO foPov/ed by 2d tes: for PKU CH and 
HC) V Str ategy I 

AtI)''e/j<ilions PKU " phftn/li'tionuna CH « cc^ger^-'a' f /PO!^y^c j s' 
SOURCE 0«ict 3! Tecnnsiogy Assessr*-^! '988 



2 0 



1 8 



S466 000 
S1/3 000 



3 $317 000 



Sensil'vity analysis 



V/orst case 



Number of extra 
cases detected 
per 100 000 
'niants screened 




1 6 
1 3 

_3 1 



S620 000 



S277 000 



S474 000 



Best case 



Nuhioer of extra 
cases detected 
per 100 000 
infants screened 



20 
29 



Net incremental 
cost per extra 
case detected 
t treated 



S453 000 
S85 000 

S218 000 
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analysis. Whether it is worth $100,000 or more 
to detect an additional case of one of the treata- 
ble congenital disordejs is, of course, a question 
that can only be answered in the context of larger 
socif^al decisions. 

OTA's analysis incorporates the strategies that 
1 ave been in use for many years in newborn 



screening programs. Estimated ntt co^ts might be 
quite different, however, if new tests for addi- 
tional disorders were considered. Combinations 
of tests other than the ones considered in OTA's 
analysis could change both the net costs and sav- 
ings resulting from newborn screening and the in- 
cremental costs of detecting extra rases of con- 
genital disease. 



COSTS OF LABORATORY TESTING 
FOUR ADDITIONAL DISORDERS 

Four additional disorders not examined in OTA's 
cost-effectiveness analysis— biotinidase deficiency, 
sickle cell anemia, cystic fibrosis, and congenital 
adrenal hyperplasia— are being considered for 
inclusion in an incre asing number of newborn 
screening programs. Screening for sickle cell ane- 
mia, in particular, is gaining widespread support 
?.:> a result of recent evidence linking early detec- 
tion and treatment of the disease with reduced 
mortality among infants with the disease in the 
first few years of life. 

Few evaluations of the sensitivity and specific- 
ity of the screening tests and of the long-term 
value of early detection and treatment of biotini- 
dase deficiency, congenital adrenal hyperplasia, 
sickle cell anemia, and cystic fibrosis have been 
conducted, so data on the long-term effectiveness 
of screening for these four disorders are unavail- 
able. In the absence of more data on effectiveness, 
estimates of the cost of screening and treatment, 
not to mention costs averted by screening, would 
be incomplete at best. For that reason, OTA did 
not evaluate tests for these disorders in its cost- 
effectiveness analysis of newborn screening strat- 
egies. Since many newborn screening programs 
are incorporating these tests, however, prelimi- 
nary cost estimates of detection are presented in 
this chapter. Cost estimates presented below are 
limited by the lack of sources of data; since only 
a few programs are screening for the disorders, 
and fewer have available cost information, the 
data below may not reflect representative addi- 
tional costs of detecting these disorders. 

OTA asked four State screening programs 
(Maryland, Iowa, Washington, and Colorado) to 
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identify and value the resources needed to test for 
the four additional disorders using the same blood 
specimens collected for PKU and congenital hypo- 
thyroidism (216.252,255,609). On the assumption 
that the tests for the four disorders would be 
added to the specimens for PKU and congenital 
hypothyroidism, the costs reported show no costs 
of additional specimen collection. Despite efforts 
to standardize the estimates, there may be some- 
what more variability among programs in the 
methods used to derive costs of testing for the four 
disorders discussed below than to derive costs of 
testing for PkJ, congenital hypothyroidism, 
galactosemia, homocystinuria, and MSUD. 

Biotinidase Deficiency 

Data from Maryland's newborn screening pro- 
gram suggest that testing for biotinidase deficiency 
adds about $0.11 to the unit costs of laboratory 
testing for PKU and congenital hypothyroidism 
(216). With an approximate incidence rate for this 
deficiency of 1 in 45,000 live births, screening for 
biotinidase deficiency would yield approximately 
2 to 3 infants with the disease per 100,000 screened. 

Infants with biotinidase deficiency cannot recy- 
cle the B vitamin biotin, and treatment involves 
the oral administration of biotin. Experience to 
date suggests that such treatment saves severely 
affected infants from sudden death and prevents 
various kinds of neurologic damage in infants 
with milder cases. How many infants with milder 
cases could have been treated as effectively on the 
basis of a later clinical diagnosis without screen- 
ing is not known. 
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Sickle Ceii Anemia 

Data from Iowa's newborn screening program 
suggest that screening for sickle cell anemia would 
add about $3.51 per infant screened to the cost 
of PKU and congenital hypothyroidism screen- 
ing (255).^^ In the general population, approxi- 
mately 32 cases of sickle cell anemia wou^d be ex- 
pected in 100,000 infants screened (the incidence 
among black newborns is about 1 in 500; 1984 
census data indicate that approximately 16 per- 
cent of the total number of live births in the United 
States are black) (712). 

Many of the infants with sickle cell anemia are 
at risk for overwhelming infection and sudden 
death in the first year or two of life. Newborn 
screening, followed by the use of prophylactic an- 
tibiotics, may allow for a significant reduction of 
this risk (198). Implications for later treatment of 
infants diagnosed newborn screening are 
unknown. 

Cystic Fibrosis 

Screening for cystic fibrosis would yield ap- 
proximately 40 affected infants per 100,000 infants 



■^This estimate may be high because ot the size of and cost allo- 
cation methods employed by the Iowa program 

*As noted earlier, the incidence of sickle cell anemia :s higher 
among blacks and in people of Mediterranean and Middle Ed$iern 
descent Screening for the disease in high-risk populations wj.h a 
higher incidence of the disease will obviously yield different costs 
and effectiveness results than those yielded by screening in the gen- 
eral population. 



screened at an estimated additional cost of $1.32 
per specimen screened, according to data from the 
Rocky Mountain States Regional Program (252). 
The most immediate potential benefit to presymp- 
tomatic diagnosis of cystic fibrosis may be tue 
treatment of nutritional deficiencies which place 
some affected infants at high risk for neonatal 
death and impair the growth and development of 
other infants with cystic fibrosis. 

Screening for cystic fibrosis is currently being 
performed on a pilot basis in a few States. It is 
unknown whether early diagnosis and treatment 
for cystic fibrosis improves long-term outcomes. 

Congenital Adrenal Hyperplasia 

It would cost an additional $1.50 per infant 
screened to include testing for congenital adrenal 
hyperplasia in an ongoing screening program, 
according to data derived from the Washington 
St^-ite program (609). Screening for congenital 
adrenal hyperplasia would detect approximately 
4 infants with the disease in 100,000 infants 
screened. Approximately half of the afflicted in- 
fants would have been at high risk for sudden 
death due to salt-wasting crises. Screening and 
early treatment can prevent such neonatal deaths. 
Infants with congenital adrenal hyperplasia who 
are not at risk for salt-wasting can benefit from 
accurate early diagnosis and treatment by receiv- 
ing hormone therapy, possibly averting abnor- 
mal gender orientation and reproductive problems 
later in life. 



FINANCING AND REIMBURSEMENT FOR NEWBORN 
SCREENING AND TREATMENT 



State newborn screening and treatment pro- 
grams are funded by a combmation of Federal, 
State, and private sources. Since the passage of 
the Omnibus Budget Reconciliation Act of 1981 
(OBRA-81), (Public Law 97-35) establishing the 
Maternal and Child Health (MCH) block grant 
under Title V of the Socidi Security Act, Federal 
funds for newborn screening have been included 
in the MCH block grants.^- For every SO. 75 of 

"For more infornnation on the MCH block grant program- see 
chs 3 and 6 



State funds spent on maternal and child health 
services, $1.00 of Federal funds is contributed. The 
total authorization for the MCH block grants was 
set at $373 million under OBRA-81. MCH block 
grant funds were appropriated in two parts. 85 
percent to be transferred directly to the States, 
and 15 percent to be set aside for special projects 
(in a Federal program entitled "Special Projects 
of Regional and National Significance"). Funding 
for certain genetic services was specified under the 
special projects portion of the budget, but the 
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States could also use the general block grant funds 
to support their newborn screening programs 
(182). 

The Deficit Reduction Act of 1984 (Public Law 
98-369) raised the authorization for MCH block 
grants to $478 million. For fiscal year 1987, the 
Omnibus Reconciliation Act of 1986 (OBRA-86), 
(Public Law 99-509) increased the authorization 
for the MCH block grant to $553 million. That 
act designated a percentage of the additional funds 
authorized for the MCH ^^^ck grants ($75 mil- 
lion in fiscal year 1987) to be used for newborn 
screening for "sickle cell anemia and other genetic 
disorders." The percentage was set at 7 percent 
in fiscal year 1987 (or $5.25 million), 8 percent 
in fiscal year 1988, and 9 percent in fiscal year 
1989. If these funds for screening are appropri- 
ated as outlined, newborn screening, particularly 
for sickle cell anemia, could be expanded in many 
State screening programs under the Division of 
Maternal and Child Health s general oversight 
provisions. 

An increasing number of State newborn screen- 
ing programs are charging user fees for the tests 
they perform. Currently, 12 States specify in their 
enabling legislation that a charge may be levied, 
and others specify the exact amount that may be 
charged (32). Reported charges, which are not 
necessarily related to actual costs, range from 
about $3 to $24^^ per infant screened in State and 
private laboratories (32,562,592). 

The costs to a family of newborn screening 
services are usually reimbursable under private 
insurance plans as well various public pro- 
grams, depending on the individual plan operat- 
ing in the State. Under Medicaid, reimbursement 
for newborn screening is generally included in 
reimbursement for overall perinatal care. New- 
born screening programs or hospitals may have 
to absorb the cost of screening if the family is un- 
able to pav or if funds cannot be collected from 
the third party. 



'"The Stale with ihe $24 charge also includes the cost of followup 
and inil'alion of treatment jn thi^ charge (345) 



In contrast to the relatively small, one-time fee 
for the screening test (if one is charged at all), the 
costs of treatment are incurred over a long period 
of time in each case. Treatment for PKU, for ex- 
ample, consists of an essential dietary product that 
is initiated in the first weeks of the child's life and 
continues to be used through adolescence and, in 
some cases, indefinitely. Total cost of the special 
PKU formula over the first 20 years of a patient's 
life has been estimated at $58,270 (47), or about 
$3,000 per year. Similar dietary regimens are used 
to treat individuals with homocystinuria and 
MSUD. 

Such dietary treatment is not normally reim- 
bursed as medication or medical treatment, so 
standard health insurance may not cover the 
costs. Various sources of third-party payment 
aside from standard health insurance are avail- 
able in general, but the availability of these sources 
varies widely among States and even within 
States. Some families may have access to pro- 
grams that provide the diet for all patients regard- 
less of ability to pay. In the long run, most fam- 
ilies probably rely on a combination of different 
sources and may bear the entire cost of the diet 
during periods in which no reimbursement is 
available. Some families may discontinue the diet. 
In young children, however, going off the diet is 
highly likely to cause mental retardation. In older 
children, even brief gaps in maintenance of the 
diet therapy may diminish performance and alter 
the child's demeanor (12). For women with PKU, 
there is an additional problem. If women with 
PKU have gone off the diet before or during their 
childbearing years, it may be more difficult to en- 
sure that they resume it before conception, espe- 
cially if they are not aware of the significant risks 
to their fetus if they are not on the diet. 

A survey of sources of reimbursement for the 
PKU diet showed that the State health agency v/as 
the sole or major source of third-party funds for 
PKU treatment in 54 out of 98 newborn screen- 
ing programs surveyed, but that a variety of other 
sources were also used, each contributing a minor 
portion of the reimbursement: the Crippled Chil- 
dren's Program; Medicaid; the Women, Infants, 
and Children (WIC) program; military sources; 
private health insurance; the patient's family; the 
treatment clinic; and the formula manufacturer 
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Photo aedit: Association for Retardod Citizens of the United States 

Kammy and Sheila McGrath, poster children for 1961-62, 
are sisters who were born with PKU. Sheila is severely 
retarded. Mental retardation was avoided in Kammy, her 
younger sister, because newborn screening detected her 
disorder and allowed the prompt initiation 
of a specjal preventive diet. 



(570). In some cases, the WIC program covers the 
cost of the diet for PKU women during their preg- 
nancy, but not before or after pregnancy. PKU 
formula is covered under Medicaid in some States 
(e.g., California, Colorado, and Washington), 
and is variably classified as a medical supply, a 
special medical item, a drug, or as a component 
of enteral or parenteral nutrition programs. L* 
Wisconsin (where Medicaid does not cover the 
PKU formula), a $3 "surcharse" is added to new- 
bom screening charges for -A infants to cover the 
cost of the formula aud diet for those who need 
them, which places the cost on users of the pro- 
gram (i.e., the childbearing population) rather 
than general taxpayers (Wise. Assembly Bill 550, 
Act 157, 1983). 

In some of the smaller States, or in some States 
without coordinated screening programs, the indi- 
vidual physician caring for the PKU child some- 
times can become a key figure in obtaining reim- 
bursement for the PKU diet. Moreover, differences 
in medical opinion about the number of years that 
a patient should remain on the diet can lead to 
different levels of advocacy on the part of physi- 
cians in securing long-term and consistent fund- 
ing for the diet. In some cases, then, access to these 
sources of funding may be determined largely by 
the degree to which the individual physician or 
screening director becomes involved in the 
process. 
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Since newborn screening is organized at the 
State level, there are in practice about as many 
different strategies for screening as there are pro- 
grams. OTA's analysis examined the net health 
care costs and effectiveness of the basic strategy 
common to all newborn screening programs and 
then calculated the incremental costs and effec- 
tiveness of six expanded strategies for screening 
compared to that basic strategy. The basic strat- 
egy—screening all infants using one specimen for 
PKU and congenital hypothyroidism— resulted in 
net health care savings of about $3.2 million per 



100,000 infants screened and in the identification 
and treatment of about 34 infants with PKU and 
congenital hypothyroidism per 100,000 infants 
screened. These figures represent a net savings of 
about $93,000 per case detected and treated. Un- 
der the best case and worst assumptions used in 
OTA's sensitivity analysis, the net savings per case 
detected and treated would amount to at best,, 
$110,000, and at worst, $22,000. 

While most State screening programs probably 
started with PKU testing and later added congen- 
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Chapter 5— Newborn Screening for Congenital Disorders •lid 



ital hypothyroidism testing, many programs have 
gradually expanded their activities over the labt 
10 years to include collection of second specimens 
or testing for galactosemia, homocystinuria, and/ 
or MSUD. Each of the strategies involving a 
single-specimen with additional tests or involv- 
ing two specimens detects more cases of congen- 
ital disorders than does the single specimen with 
tests for PKU and congenital hypothyroidism 
alone. In choosing am.ong the various expanded 
strategies for detecting extra cases of congenital 
disorders, however, newborn screening programs 
have to take into account the incremental costs 
that are incurred through these approaches. OTA's 
analysis found that the incremental costs of any 
of the two-specimen strategies compared to the 
basic one-specimen strategy were quite high, rang- 
ing from $253,000 to $466,000 per extra case 
found and treated. The lea^'.t costly strategy for 
detecting extra cases beyrnd those found in a sin- 
fe.- specimen to test for PKU and congenital hypo- 
thyroidism involved the addition of extra tests 
(i.e., for galactosemia and MSUD) onto the first 
specimen. 

Overall, the data presented in OTA's analysis 
suggest that th\^ basic newborn screening strat- 
egy —i-^-/ screening for PKU and congenital hypo- 
thyroidism in a single specimen— is less costly 
than no screening at all and that the six expanded 
screening strategies OTA considered in its anal- 
ysis incur substantial additional costs. Since all 
State screening programs have at least adopted 
the basic strategy for newborn screening, the po- 
tential net savings nationwide have been large: 
testing for PKU and congenital hypothyroidism 
using a single specimen from each infant results 
in net savings to the U.S. health care sector of 
about $120 million per year assuming that 3.7 mil- 
lion infants are screened in a given year. Many 
States have expanded screening beyond this basic 
strategy, however, and since these expanded strat- 
egies are costly, the actual savings to the health 
care sector are somewhat diminished. 

Regardless of the strategy chosen for a particu- 
lar newborn screening progrim, aspects of the 
organization and delivery of the services can have 
a major impact on the costs and effectiveness of 
screening. Foremost among them is laboratory 
costs, which are directly influenced by the effi- 



ciency of the testing procedures. It is plausible that 
centralization of laboratory facilities for all States 
or multi-State regions could reduce the dupllca 
tion of fixed costs, such as capital equipment, and 
could make better use of highly trained person- 
nel. In addition, decentralized laboratories are less 
likely to encounter abnormal test results— a sig- 
nificant disadvantage in developing the expertise 
necessary to correctly identify cases of very rare 
diseases. At present, some States do not have cen- 
tralized laboratories, although the trend in recent 
years has been toward the consolidation of facil- 
ities for newborn screening into one laboratory 
per State. For some States with small populations, 
however, even one centralized laboratory may not 
be the best use of resources and expertise; such 
States should be encouraged to form regional lab- 
oratories with neighboring States, while maintain- 
ing their own followup and treatment facilities on 
a local level. 

Critical to the effectiveness of newborn screen- 
ing are such tasks as ensuring the completeness 
of screening and the followup of positive screen- 
ing tests. The accomplishment of both tasks is 
probably more difficult and less reliable in a 
screening program that lacks a tightly coordinated 
system of screening, followup, and treatment 
services. Data on the frequency and types of er- 
rors that can occur «^re emerging in a few pro- 
grams. It would be particularly useful, however, 
to collect and compare data on the completeness 
and accuracy of screening across all the States' 
programs on an ongoing basis. 

Newborn screening is currently expanding in 
scope to include tests for diseases such as sickle 
cell anemia, congenital adrenal hyperplasia, cys- 
tic fibrosis, and biolinidase deficiency, and tests 
for these conditions are rapidly being incorporated 
into routine screening practices. These diseases 
have little in common, except that in some cases, 
they can be life-threateri^g before appropriate 
medical care can be obtained. In these cases, new- 
born screening can provide essential early warn- 
ing and treatment. In other cases, the benefit of 
earlier diagnosis and access to specialized treat- 
ment may be a demonstrable improvement in 
prognosis and course of the disease. At present, 
such tests appear promising, but reliable informa- 
tion to determine the overall value of newborn 
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screening for these four conditions compared to 
che effectiveness of their diagnosis and treatment 
through standard medical channels is still lack- 
ing. As data do become available, it would be use- 
ful to compare the incremental effectiveness and 
costs of incorporating these tests into various new- 
born screening strate^ -es, such as the ones con* 
sidered in this chapter. 

For the established screening tests, the OTA 
analysis has shown that more screening, while 
leading to additional cases detected, can be quite 
costly, although some of this cost can be reduced 



by modifying the screening protocols (e.g., per- 
forming the additional tests on the first specimen, 
without obtaining a second specimen from each 
infant). State screening programs should proceed 
cautiously with screening for biotinidase defi- 
ciency, sickle cell anemia, cystic fibrosis, and con- 
genital adrenal hyperplasia. Concurrently, the 
Federal Government might put as a priority the 
collection and evaluation of data that would al- 
low careful analysis in future of costs as well as 
effectiveness of widespread screening for these dis- 
orders. 
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INTRODUCTION 

"Well-child care" encompasses a variety of pre- 
ventive health services offered by physicians or 
other health professionals at defined points in a 
child's life (227). Beginning as early as the second 
or third week after birth and extending into adult- 
hood, well-child care services include physical ex- 
aminations and other tests that screen for illness 
or developmental problems, imrriunizations against 
polio and other diseases, health education, and 
parental guidance. 

The most obvious objective of well-child care 
is to prevent morbidity^ or premature death by 
immunizing a child or identifying an illness early 
enough to intervene with effective therapy. Other 
£;aals that have been proposed for well-child care 
include support and x*eassurance for families of 
young children and the provision of a "medical 
home" in the event that illness develops (103). 

The exLcnt to which these intermediate objec- 
tives ultimately affect children's health status is 
difficult to trace. Nevertheless, it is widely be- 
lieved that a continuous relationship between the 
patient and a single source of medical care has 
beneficial effects (103,179), including greater pa- 
tient satisfaction, improved adherence to medi- 
cal regimens, and more effective and less costly 
acute care when it is needed (103,179).^ 

The provision of well-child care and other med- 
ical services (e.g., acute and ill child care) at the 
same site potentially enhances a child's continu- 
ity of care. Conversely, access to a continuous 

^Parls of ihis chapter are based on a paper prepared under con- 
tract to OTA b> Charles Homer, tntitled Evaluation of the Evi 
dence on the Effectiveness of Weli-Child Care for Children" (284) 

^In recent years, morbidity has increasingly come to include not 
only physjca^ illness but also any deviation from a child s full phys- 
ical, cognitive, emotional, and social health potential (247j 

^Evidence to support this contention is equivocal Patient satis- 
faction and adherence to prescribed medical regimens appear to in- 
crease with greater continuity of care, whereas a significant effect 
of conlmuity on health outcomes and costs has not been demon 
strated. For a comprehensive review of the literature on continuity 
of care, see S S Flint, 'The Impact of Continuity of Care on the 
Unlizaiion and Cost of Pediatric Care in a Medicaid Population 
(179) 

o 
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source of medical care may increase the likelihood 
that a child will get the full complement of well- 
child care (10,67,68). Thus, it is difficult to un- 
tangle the effects of well-child care from the ef- 
fects of improved continuity of care. 

Well-child care services can be, and often are, 
delivered in settings that are completely separate 
from physician practices. School-based screening 
programs and immunization clinics are examples 
of such settings. The effectiveness of specific pro- 
cedures may vary with the setting and system of 
care in which they are provided. For example, 
screening in schools may be less effective than 
screening in physicians' practices if the schools' 
linkages with necessary followup medical care are 
weak. On the other hand, not all physicians may 
use the most effective screening techniques. The 
evidence on the effectiveness of well-child care 
should be interpreted in light of these potential 
differences by setting. In any case, delivery of 
well-child care in settings that are unconnected 
with the delivery of other primary care services 
does not promote continuity of care and what- 
ever health benefits or satisfaction it confers. 

This chapter summarizes a variety of profes- 
sional recommendations on the content of well- 
child care from birth through 11 years of age. It 
also reviews the evidence on the effectiveness of 
well-child care as a whole and of five specific com- 
ponents of well-child care. The five components 
were selected to illustrate the kinds of evidence 
available on the effectiveness of commonly rec- 
ommended procedures and are not a comprehen- 
sive list of well-child care components. The chap- 
ter also examines evidence on the cost-effectiveness 
of childhood immunizations. Most other aspects 
of well-child care have not been scrutinized for 
cost-effectiveness because of the difficulty of es- 
tablishing '^heir effectiveness. Finally, the chap- 
ter addresses issues in the financing and delivery 
of these services to young children and their im- 
plications for children's access to effective well- 
child care 
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A weM-chtld care visit includes a review of the child's medical history, a physical assessment, a deveJopmentai and behavioral 
assessment, immunization when necessary, and anticipatory guidance. 



RECOMMENDATIONS REGARDING THE FREQUENCY 
AND CONTENT OF WELL-CHILD CARE 



A typical wellTchild care visit to a health care 
provider takes approximately 10 to 12 minutes 
(521). The American Academy of Pediatrics (AAP) 
recommends that a well-child care visit include 
the following components: 

1, an initial or interval medical history, 

2. a physical assessment, 

3. a developmental and behavioral assessment, 
and 

4, anticipatory guidance (17). 

At some w^ell-child care visits, immunizations are 
administered. Following the visit with the health 
care provider, a number of specific screening 
measures may be undertaken. These include such 
things as vision screening and tuberculosis testing. 

Several professional bodies in the United States 
and selected other Western nations have made rec- 
ommendations regarding the frequency and con- 
tent of well-child care and immunizations. Their 
recommendations are reviewed below. 



Frequency and Timing of Periodic 
Weii-Child Care Visits 

Recommendations concerning the frequency 
and timing of well-child visits vary substantially 
among Western natiors, among States within the 
United States, and even over time within any par- 
ticular recommending organization, '^he specific 
recommendations of a variety of groups— AAP, 
the Canadian Task Force on the Periodic Health 
Examination, the Canadian Paediatric Society, 
and three British groups concerned vvith well-child 
care- are outlined in table 6-1.^ 

In general, the various guidelines demonstrate 
the following characteristics: 



^The Bnlish r«ieJiatnt Association Working; Group is in the proc- 
ess i)f formuldhn^ its reccrmmenJations Those presented here are 
based on the judgment of the chairnnan and vice-chairman of that 
group These are their personal views and not those o\ the British 
Paediatric Association Working Group 
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fable 6-1.— Recommendations Regarding the Number of Well-Child Care Visits (for children 1 month to ii years of age) 





Number of well-child visits recommended by age 


nhilH 

or cniiQ 




1 nrtont he 
1 *D lilU lUI lO 


7-10 mnnthc 


1-4 vpar^ 


5-1 


1 years 


UnliA/1 ^intA*:' 

VIII9UU OiaiDO* 












AAP 1977^ 


4 


1 


4 




3 


AAP 1981^ 


4 




c 
O 




4 


AAP, 1985<^ 


4 


2 


5 




4 


Canada: 












Task Force on the Periodic Health Examinatjon. 1979^ . . . 


4 


2 


3 




2 




4 


2 


4 






Great Britain: 










included 




1 


1 


3 


Not 


Royal College of General Practitioners/Bntish Medical 














1 


1 


2 


Not 


included 


Chair and Vice Chair of Working Party on Developmental 










included 


Sjn/eillance in Childhood, 1987^ 


1 


1 


2+' 


Not 



^mmittee on Standards of Child Health Care. American Academy of Pediatrics, Standards of Child Health Care, 3r(J ed (Evanston IL 1977) 

^Comnittee on Practice and Ambui^^ocy Medicine, American Academy of Pediatrics. Guidelines for Health Supervision of Ch.ldren and Youth, in^o'-rrjion sheet 

BK Grove Village, IL. 1981. 
CAmerlcan Academy of Pedlatncs, Gwdeiines for Health Supervision {Bk Grove Village, JL 1985) 

^Task Force on the Periodic Health Examination. Health Services and Health Promotion Branch. Canadian Departmeni of National Health ana Welfare, The Periodic 
Health Examination, ?979 (Ottawa. ON Canadian Department of rational Haalth and Welfare, 1979) 
^Canadian Paediatnc Society, Child Hettllh Care Guidelines (Ottawa, ON March 1983) 

^British Committee on Child Health Services (S 0 M. Court, Chair), Fit for the Future (London, England Her Majesty s Stationery Office, 1976} 

ORoyal College of General Practitioners and the General Medical Services Committee the British Medioai Association. Handbook Prevent, ve Care ^o^ Preschool 

Children (London. England: Royal College of General Practitioners. 1984) 
^0 Hall. Chair, and A Macfartane. Vice Chair. BntiSh Paediatnc Association Working Party on Developmental Surveillance - Childhood, pe-sonal comfpunication 

London/Oxford, England. Februar' 1987 (These are the personal opinions of Ors Haii and Macfarlane and do not reflect the final position of the tvo'kmfl par^y ) 
'Full physical evaluation recommenced at age 3V2, home asstoament by nurse of walking and language uSe at 2 also recommended, screening tests ^or hearing and 

vision recommended before school entrance, with physical examination only If not perfOfnr)ed at earlier time 
SOURCE Office of Technc'*>gy Assessment, 1988 



• more visits recommended in the Ur.ited States 
than in Great Britain (although most likely 
fewer visits in the United States than are com- 
monly provided in other Western European 
nations); 

• recommendations for a more focused physi- 
cal examination than *n the past; 

• increased concern with identifying behavioral 
and developmental problems, coupled re- 
cently, especially in Great Britain, with in- 
creased recognition of the difficulties in relia- 
bly and validly identifying such problems; 
and 

• a lack of consensus, especially apparent among 
the States, concerning the appropriate pop- 
ulations for screening procedures, the optimal 
age for the administration of such proce- 
dures, and the frequency of their use. 

Several caveats should be kept in mind when 
making comparisons between recommended Amer- 
ican and British schedules. Infants and children 
in the United Kingdom do not routinely receive 
immunizations from their physician; the British 
schedules, therefore, do not include immuniza- 



tion visits. In England, from the time of the crea- 
tion of the National Health Service until the mid- 
1970s, preventive child care services were pro- 
vided separately from other medical services. 
Since the mid-1970s, however, there has been 
more emphasis on the provision of well-child care 
and other medical care in a common setting (e.g., 
a general practitioner's office). 

In comparing recommendations within the North 
American continent, one must consider the dra- 
matically differing perspectives of the recommend- 
ing bodies. In the United States, for example, the 
expenses of Medicaid's Early and Periodic Screen- 
ing, Diagnosis, and Treatment (EPSDT) program 
are partly borne by the States. Thus, EPSDT rec- 
ommendations for frequency of visits and man- 
dated screening reflect not simply medical judg- 
ment but political and economic judgments of 
what each State is willing to spend for child health 
services for the poor.^ In recent years, the num- 
ber of EPSDT scr^-xiing visits recommended for 
children from 1 month to 11 years of age has 



See p 13b tor a description of Medicaids EPSDT program 
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ranged from 7 visits in Alaska to as many as 18 
visits in Indiana and West Virginia (284). 

Whereas State EPSDT administrators may have 
a tendency to rescrict services, AAP is likely to 
be expansive. Though primarily seeking to ad- 
vance the health of children, AAP also represents 
the professional needs of its pediatrician members. 
AAP has relied on expert judgment to formulate 
its recommendations. It admits that its recom- 
mended schedule is rather arbitrary in nature but 
contends that the recommendations constitute a 
minimum desirable standard for normal children. 
Nevertheless, AAP's recommendations have stirred 
controversy even within the pediatric community 
(275). 

The Canadian Task Force on the Periodic Health 
Examination represents an entirely different per- 
spective on the provision of preventive care. ITiis 
body, which included representatives from a va- 
riety of disciplines, was charged with making rec- 
ommendations for periodic health examination by 
the Deputy Ivlinisters of Health of Canada. The 
only recommended child health interventions for 
children beyond the neonatal period that the task 
fcrce considered to have good evidence to sup- 
port inclusion in well-child care visits were im- 
munizations and dental examinations. Other rec- 
ommended interventions, including anticipatory 
guidance and developmental evaluation, were 
considered to be backed by poor evidence in sup- 
port of their inclusion in a periodic health exam- 
ination, although they might be recommended on 
other grounds (89). 

The recommendations of the Canadian Paedi- 
atric Society were strongly influenced by the AAP 
recom -nendations (402); they were also influenced 
by the recommendations of the Canadian Task 
Force on the Periodic Health Examination. 

The existence of wide variations in recommended 
well-child services, although understandable in 
light of the differing health care systems and var- 
ied organizational perspectives, nonetheless re- 
flects the lack of good evidence supporting any 
one program of care over another. 

Immunization 

Immunization is perhaps the most fundamen- 
tal component of well-child care. AAP and othe, 
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groups recommend that childien in the United States 
be routinely vaccinated against eight diseases: 

• polio, 

• diphtheria, 

• tetanus, 

• pertussis (whooping cough), 

• measles, 

• mumps, 

• rubella (German measles), and 

• Haenophilus influenzae b (Hib). 

Polio vaccinations are administered by an oral 
vaccine that is commonly referred to as "OPV" 
(oral polio vaccine). Diphtheria, tetanus, and per- 
tussis vaccinations are usually administered in one 
shot known as "DTP," and measles, mumps, and 
rubella vaccinations are similarly administered in 
a shot known as "MMR." The new Hib vaccine 
is a polysaccharide vaccine for the prevention of 
Hib infection, the leading cause of bacterial menin- 
gitis. It has been licensed since April 1985 (109). 
A varicella (chickenpox) vaccine may be licensed 
for use within the next year (287). 

Table 6-2 charts the schedules for active immu- 
nization of norm^' infants and children recom- 
mended by various U.S., Canadian, and British 
sources. Immunization schedules are recommend- 
ed in the United States by the three groups: 

• the Immunization Practices Advisory Com- 
mittee (ACIP) of the U.S. Public Health Serv- 
ice (690); 

• the Committee on Infectious Diseases of AAP 
(17); and 

• the Commission on Public Health and Sci- 
entific Affairs of the American Academy of 
Family Physicians (14).* 

Until September 1986, when ACIP announced 
a slight change in its schedule (discussed below), 
all three U.S. groups recommended identical 
childhood immunization schedules. The schedule 
recommended by the Canadian National Advi- 
sory Committee on Immunization was identical 
to that of the United States prior to 1986, but the 



*A fourth U.S body, ihe U S. Preventive Services Task Force re- 
cently published its reconnmendations for inrimunization, but did not 
recommend specific schedules It found that "there is good evidence 
to support recommendation" of childhood immunizations for 
poliomyelitis, DTP, MMR, and Hib (358; 
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Table 6-2.— Recommendations Regarding Schedules for Active Immunization of Normal Infants and Children 



Recommended schedule Dy type of vaccine 



MMR 



OPV 



DTP 



Hib 



United States: 
ACIP. 1986^ 



AAP. 1985^ 
AAFP, 1987^ 



15 months 



16 months 



15 months 



Canada: 

Task Force on the Periodic 12-15 months 
Health Examination, 
1979^ 

National Advisory Committee 12 months 
on Immunization, 1984® 



Great Britain: 

Joint Committee on 
Vaccination and 
Immunisation, 1984^ 



Measles— at 1-2 years 
Rubella—all girls at 
10-14 years 



4 doses— 

2, 4, and 15 months, 
and 4-6 years 

4 doses— 

2, 4, and 18 months, 
ana 4-6 years 

4 doses— 

2, 4, and 15 or 18 
months, and 4-6 
years 

5 doses— 

2, 4, 6, and 18 
months, and 5-6 
years 

5 doses— 

2, 4, 6', and 18 
months, and 4.6 
years 

4 doses- 

3, 4V2 to 5, 8V2 to 
11 months, and at 
school entry 



5 doses— 

2, 4, 6, and 15 months, 
and 4-6 years 

5 doses— 

2, 4, 6, and 18 months, 
and 4-6 years 

5 doses— 

2, 4, 6, and 15 or 18 
months, and 4-6 years 



5 doses— 

2, 4, 6, and 18 months, 
and 5-6 years 



5 doses— 

2, 4, 6, and 18 months, 
and 4-6 years 

4 doses— 

3, AV2 to 5, 8V2 to 11 
months, and at 
school entry 



24 months 



24 months 



24 months 



24 months^ 



Abbreviations ACIP Immunization Practices AdviSory Committee. MMR = measies. mumps, and rubeiia h/e virus vaccine. OPV ~ orai poiiovirus tive ^accine, OTP 
« diphtheria, tetanus, and pertussis vaw,.ine, Hib = Haemophilus infiuenzaeb poiysa^^haude vaccine, AAP ^ American Academy of Pediatrics. AAFP = American 
Academy of Family Physicians 

^Centers for Disease Controi, Publx Health Service, U S Department of Health and Humaii Services. New Recommended Scneduleior Active immunization of Normal 
Infants and Childrer>,"* Morbtdity and Mortality Weekly Report 35{37) 577-579, Sept 19. 986 
^American Academy of Pediatrics, Guidelines for Health Supervision (Elk Gove, IL 1985/ 

^American Academy of Family Physicians, Recotntnended Immunization Schedule for Children brochure, revised January 1987 

^Task Force on the Penodic Health Examinat>on, Health Services and Promotion Branch, Canadian Department oi National Healih and >/Veifare, The Periodic Health 
Examination, 1979 (Ottawa, ON Canadian Department of Health and Welfare, 1979) 
^National Advisory Commission on Immunization, A Guide to Immunization for Canadians ^Ottawa. ON Ministry of Supply and Services. 1984^ 
^This dose may be omitted if live (oral) polio v^cine Is being used 

OAdded to recommendaticns on Mar 1, 1386, Canadian Diseases WeeKty Report. National Advisory Committee on tmmunuation ^NACw Statement on Haemophilus 

b Polysaccharide Vaccine," Canadian Diseases Weekly Report 12(9)33-35, 11*36 
^Joint Committee on Vaccination and Immunisation for the Secretary of State for Sociai Services, the Secretary ot State for Scotland and the Secretary of State for 

Wales, Welsh Offire, Scottish Home and Health Department. British Department ot Heaith ana Socal Services. .mmonisaUon Against infectious Disease ^London, 

England Crown Copyright, 1984) 



SOURCE. Office of Technology Assessment. 1988 



British schedule differed (e.g., the British did nut 
recommend vaccination again^. .numps). 

In September of 1986, ACIP announced a new 
lecommended schedule calling for the simultane- 
ous admmistration of MMR, DTP, and OPV to 
all children at 15 months of age, rather than the 
administration of MMR at 15 months and DTP 
and OPV a. 18 months (690). ACIP cited three 
potential benefits from the revised childhood im- 
munization schedule: 

1. a decrease in the number of health-care pro- 
vider visits required for immunization dur- 
ing the second year of life, 

2. an accompanying decrease in costs, and 



3. an increase in the percentage of children who 
are fully or partially immunized by 24 months 
of age (690). 

After ACIP revised its :>chedule, the American 
Academy of Family Physicians revised its recom- 
mended schedule to allow the administration of 
DTP and OPV at 15 or 18 months of age (289). 
AAP did not change its recommended schedule, 
but it will be noting that MMR, DTP, and OPV 
can be administered simultaneously at 15 months 
(19). 

The Hib polysaccharide vaccine was added to 
the list of childhood vaccines recommended by 
ACIP and AAP in 1985 (111). ACIP and AAP 
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groups recommend Hib immunization of all chil- 
dren at 24 moT^ths of age and immunization of 
older children up to 5 years of age who have not 
already received the Hib vaccine at 24 months. 
On the basis of clinical trials, ACIP has recom- 
mended Hib immunization of children in known 
high-risk groups (e.g., immunocompromised chil- 
dren, children who attend day care) at 18 months 
of age (684). AAP has not formally recommended 
use of the vaccine in high-risk groups of 18 to 23 
months of age (109). 

As of February 1987, over 8 million doses of 
the Hib polysaccharide vaccine had been distrib- 
uted in the United States (108). The availability 
and use of this vaccine is an important initial step 
toward eliminating Hib infections. Each year Hib 
accounts for an estimated 12,000 cases of bacterial 
meningitis, primarily in children under 5 years of 
age, and also accounts for 6,000 other invasive 
Hib infections, such as pneumonia and epiglotti- 
tis (99). A 5-percent Hib mortality rate results in 
approximately 900 deaths each year to children 
under 5 years of age (684). 

Because three-fourths of all Hib cases occur in 
children under 24 months of age, the current Hib 
polysaccharide vaccine is only an interim meas- 
ure until a new Hib vaccine that is fully effective 
for children under 24 months of age can be de- 
veloped and licensed (684). A Hib polysaccharide- 
protein-conjugate vaccine, currently under devel- 
opment, may meet this need. Clinical studies in 
infants have demonstrated that the conjugate vac- 
cine appears to be safe and more effective than 
the current Hib vaccine (109,161). 

Screening Tests 

Specific screening tests are often performed at 
well-child visits.^ Table 6-3 summarizes the phys- 
ical and developmental evaluations recommended 



Tor a discussion of newborn screening, see ch 5 and app. H. 



by AAP and other professional groups for chil- 
dren 1 month to 11 years of age. A physical ex- 
amination involves a series of diagnostic tests in- 
tended to detect a variety of medical conditions. 
Some specific physical diagnostic procedures are 
the Ortalani maneuver for identification of con- 
genital dysplasia of the hip, forward bending for 
detection of scoliosis, patch testing for discovery 
of strabismus, and abdominal palpation for de- 
tection of tumors. The developmental screening 
tool most widely used and recommended for use 
by child health personnel is the Denver Develop- 
mental Screening Test (DDST) or one of its adap- 
tations—the DDST-S or the Parents' Develop- 
mental Questionnaire (96,184). 

Table 6-4 lists the schedules recommended by 
U.S., Canadian, and British groups for specific 
hearing, vision, blood count, tuberculosis, and 
urinalysis screening tests recommended in well- 
child care. 

Anticipatory Guidance 

In the context of well-child care, anticipatory 
guidance is the provision of education, informa- 
tion, or counseling in order to influence a par- 
ent's or child's behavior and thus favorably in- 
fluence the child's health. It includes everything 
from traditional medical guidance (e.g., admo- 
nitions to avoid contact with children with cer- 
tain communicable diseases) and nutritional ad- 
vice to suggestions for appropriate management 
of the child at specific developmental ages and in- 
formation about behaviors (e.g., smoking and al- 
cohol use) that adversely affect health. 

Medical practitioners traditionally do not spend 
much time in providing anticipatory guidance. 
One study found that pediatricians spent 8.4 per- 
cent of the time of a well-duld visit (only 50 to 
60 seconds) providing anticipatory guidance, fur- 
thermore, the percentage diminished with increas- 
ing patient age (521). 
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Table 6*3.— Recommendations Regarding Physical and Developmental Evaluations for Well-Child Care 

(for children 1 month to 11 years of age) 



Unltdd States: 
AAP, 1981^ 



AAP. 1985^ 



Canada: 

Task Force on the Periodic Health 
Examination, 1979*^ 



Canadian Paediatric Society, 1983^ 



Great Britain: 

Court Committee, 1976^ 



Royal College of General 
Practitioners/British Medical 
Association, 1984* 

Chair and Vice Chair of Working 
Party on Developmental 
Surveillance in Childhood, 19879 



Physical evaluation 



"At each visit, a complete physical 
examination is essential" 



Specific evaluations recommended at 
each age. No mention of exam at 
9, 12, and 15 month visits other 
than growth measurements 

Specific physical exam measures 

recommended for most visits. 
Complete exams not recommended 



Complete physical exam 
recommended at each visit. 

Specific items emphasized at 
particular times 

Full examination at 6 weeks and pre- 
school; focused exams at other 
times 

Complete physical exam at first visit, 

brief exam thereafter. 
Specific points at each visit 

Complete exam at 6 weeks, 8 
months, and S^/z year©. Focused 
measures at other times 



Developmental evaluation 



"By history and appropriate physical 
examination. If suspicious, by 
specific objective developmental 
testing . . ." 

Detailed developmental and 
behavioral guidelines provided at 
each age, with note of specific 
items for concern. 

PDQ or DDST recommended most 
visits before age 2V2; review 
history of behavior problems ages 
2V2, 4, 5, 10; assess parent-child 
interaction 18 months to 2Vi years 

Behavioral history each exam. 
Language screening 7 times. 
School performance evaluation 
yearly beginning age 5. 

Review development at age 7 
months, 18 months, 2V2 and 4V2 
years 

Milestone-oriented developmental 
exam included in each visit 

Brief developmental assessment at 8 
months. Home visit at 2 yeai3 with 
brief gross motor and verbal 
developmental evaluation. "Grave 
doubts about the value of the 
neurodevelopmental exam . . 



Abbreviations AAP - Amencan Academy of Pedialncs, PDQ - Pare»,ts Developmental Questionnaire, DDST = Denver Developmental Screening Test 
^mmitlee on Practice and Ambulatory Medicine. American Academy of Pediatrics, GuidelinbS for Health Supervision of Children and Youth." Informalt^n sheet. 
Eik Grove Village. IL, 1981 
^American Academy of Pediatrics, Guidelines lor Health Supervision (Elk Grove Village. IL 1985) 

^Task Force on the Periodic Health Examination, Health Services and Promotion Branch, Canadian Department of National Health and Welfare. The Periodic Health 

^xaminat'On, (Ottawa, ON Canadian Deptartment of National Health and Welfare, 1979) 
^Canadian Paediatric Society, Child Health Care Guidelines (Ottawa. ON* March 1983) 

^British Committee on Child Health Services (S D.M Court, Chair), Fit for the Future (London. England Her Maiesty's Stationery Office, 1976) 
^Royal College of General Practitioners and the General Medical Services Committee of the British Medicai Assoc.ation, handtxyok of Preventive Care for Pre school 
Children (London, England Royal College of General Practitioners, 1984) 

9D Hall, Chair, A Macfartane, vice Chair, British Paediatnc Association Working Party on Development Surveillance in Childhood. personaJ communication. tondon/Ox^ord 

England, February 1937 fhese are the personal opinions of Drs Hall and Macfariane and do not reflect the final poSit»on of the working party ) 
SOURCE Office of Technology Assessment. 1988 
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Table 6-4. 



-Reconmendations Regarding the Performance of Specified Screening Tests In Well-Child Care 
(for children 1 month to 11 years of age) 



Hearing 
screening 



Vision 
screening 



Blood count 
(Hgb/Hct) 



Tuberculosis 
testing 



Unnalyt'is 



Un/ted otates: 












AAP, I98r 


4, 5 years^ 


3-6, 8 years^ 


Once each infancy, 


12 months, then 


Once each nfancy, 








preschool, school 


1 -2 years 


preschool, school 


MMr, lyoO 


5 years" 


3, 6, 8 years^ 


Optional 9 months 


High risk 9, 15 


5, 7, 9 years 


Cansda: 








months, 3-5 years 


TasK Force on the Periodic 


2V2, 5, 10 


2-5 years 


Low SES 9 months 


High risk 5 years 


Not recommended 


Heaith Exannmation, 1979® 


years^ 






BCG age 5 


Canadian Paediatric Society, 1S839 


4, 5 months^ 


6 months 


High risk 9 months 


High risk 9 months 


Not recommended 




3, 5 years 


3-6 years 


5 years 






Gmt Briiain: 












Court Committee, 1978' 


7 months 


7 months 


Not mentioned 


Not mentioned 


Not mentioned 




4'/: years 


2V2, 41/2 years 








Royal ColiegO of Generci 


7 months 


7 months 


Not mentioned 


"BCG when 


Not mentioned 


Practitioners/British Medical 


2V2 years 


2^/2 years 




appropriate" 


Association, 19^4' 


AVz years 


4V2 years 






Chair and Vice CfJair of V^orf'iffQ 


8 months 


4V2 years 


Not mentioned 


Not mentioneo 


Not mentioned 


Party on Oevelopmenlat 


4V2 years 









Sur/eil lance if* Chil»Jhood, 
1987^ 



socioeconomic status, BCG = Bacillus Calmette-Guerin vaccine for tuberculosis. Hgb/Hct 



Abbreviations AAP - Anfiencan Academy of Pediatrics, SES 
hemoglobin/herratOCrit 

^American Academy of Pediatrics. Committee on Practice and Ambulatory Medicine. Guidelines for Health Supervision of Cniidren and Youth information sheet 
Elk Grove Village. lU 1981 

Subjective hearing assessment at all visits and hearing evaluation suggested with speech delay 
^Subjective assessment at ail visits 

"American Acadamy ol Pediatrics, Guidelines for Health Supervision (Elk Grove Village. IL 1985) 

®Task Force on the Porio<Jlc Health Examination. Health Services and Promotion B.anch. Canadian Department of National Healtn and Welfare, The Penodic health 
Examination, 797P (Ottawa, ON Car^adiari Department of National Health and Welfare, 1979) 
'"Clinical exam for hearino"~no^ ciearty specified 

flCanadlan Paediatric Society, Child Health Care Guidelines (Ottawa, ON March, 1983) 
"Method not specified 

jGreal Britain, Committee on Child Health Services (S 0 M Court, chair). Fit for the Future (London, England Her Majesty s Stationery Office. 1976) 

'Royal College of General Practitioners and the General Medical Services Committee of the British Medical Association. Handbooh of Preventive Care for Pre school 

Children (London, England Royal College of General Practitioners, 1984) 

D Hall, Chair, and A Macfartane, Vice Chair. Bntish Paediatric Association Woiking Party on Development Surveillance m Chiic^ood. London/Oxlord. England, per- 
sonal communication. February 1987 (Tiiose are the personal opinions of Drs Hall and Macfariane and do not reflect the finai position of the working party') 
SOURCE- Office of Technology Assessment. 1988 



EFFECTIVENESS OF WELL-CHILD CARE 



The effectiveness of well*child care can be con- 
sidered in two ways. One way is to consider the 
effectiveness oi well*child care as a whole. The 
other is to consider the effectiveness of specific 
components of well-child care. 



Effectiveness of We! 
Care as a Whole 



Child 



The literature on the effectiveness of well-child 
care has been reviewed repeatedly over the past 
30 years (95,103,353,379,549,578,770). Although 
the body of literature on which the reviews have 
been based has changed little, available reviews 
have drawn dramatically different conclusions, 



ranging from profound doubts about tht effective- 
ness of well-child care to ringing endorsements. 
This difference in conclusions probably reflects 
the political context of each review more than the 
considered body of kno'^^dedge. 

Although the appropriate goal for well-child 
care is improvement in a child's health status, 
positing such a goal presents a substantial risk of 
failure in judging the effectiveness of such care. 
The health status of children in particular (and 
the population in general) is far more strongly de- 
termined by social and economic factors than by 
the nature of medical care (60,66,549); hence, the 
contribution that well-child care can make to 
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health outcomes is likely to be modest, and studies 
to detect these modest contributions must be 
based on very large sample^. Few available studies 
of the effectiveness of well-child care have had 
very large samples. 

Studies that provide insight into the effective- 
ness of well-child care as a whole fall into five cat- 
egories: 

1. studies of the effect of varying schedules for 
the frequency of well-child care visits, 

2. s^ idies of the effect of comprehensive care 
programs that offered well-child care and 
other health services to poor children in the 
1960s and early 1970s, 

3. evaluations of Medicaid's well-child care 
program — the EPSDT program, 

4. comparisons of children's health outcomes 
in different types of health service delivery 
or insurance programs, and 

5. evaluations of services specifically aimed at 
improving behavioral/developmental out- 
comes among children. 

Studies in each of these categories are discussed 
in more detail below. None of them directly ad- 
dress the question of the overall effectiveness of 
well-child care. 

The literature evaluating the effectiveness of 
well-child care as a whole is summarized in the 
first five tables in appendix J. Overall, a review 
of available studies suggests three general conclu- 
sions. First, there is no evidence to support the 
contention that well-child care as now performed 
has an overall effect on childhood mortality or 
morbidity. On the other hand, one would not ex- 
pect much evidence because the sample sizes used 
in these studies have all been inadequate to iden- 
tify even a 50-percent change in the frequency of 
mortality. Moreover, the measures of morbidity 
in most, if not all studies, have been poorly suited 
to the pediatric population. 

Second, some evidence supports the contention 
that participation in comprehensive child health 
care, which includes, but is not limited to, well- 
child care services, can reduce the frequency of 
hospitalization for acute medical illnesses (336). 
The inferences that can be drawn from this obser- 
vation, however, are limited. From a cost perspec- 



tive, the decreased frequency of acute hospitali- 
zation may be balanced by an increase in surgical 
admissions for "corrective" procedures. 

Third, few studies have adequately considered 
the effect of well-child care on developmental/so- 
cial functioning outcomes, but the evidence that 
exists suggests that well-child care as performed 
exerts little influence on these outcomes (97,102, 
121,232). Some studies with substantial limita- 
tions in generalizability or internal validity^ im- 
ply that modifications in the practice of well-child 
care may have a positive effect on some meas- 
ures of social functioning. 

Studies of the Effect of Varying the 
Frequency or Well-Child Care Visits 

The impact of reducing the frequency of rec- 
ommended well-child care visits for low-risk chil- 
dren has been specifically considered in two studies 
(204,274). Neither study found any ill health ef- 
fects associated with a decrease in the frequency 
of scheduled well-child visits. 

There is a major difficulty in interpreting both 
of these studies, however— namely, additional un- 
scheduled well-child visits by the children ran- 
domized to the lowei number of scheduled visits. 
In one study, infants scheduled for fewer visits 
were seen three additional times by the office 
nurses for immunizations and the parents were 
given informal advice and consultation (274). In 
the other study, families randomized to the lower 
frequency group made an average of 1.25 un- 
scheduled well-child visits in the first 2 years of 
life; at the same time, families randomized to the 
higher frequency group averaged almost three 
fewer visits than scheduled. Thus, the average 
number of well-child visits in the first 2 years of 
life was 6.19 for the lower frequency group and 
7.89 for the higher frequency group— a smaller 
difference than anticipated in the study design (204). 

Studies of the Effect of Comprehensive Care 
Programs in the 1960s and 1970s 

A dramatic expansion in health services for the 
poor found concrete expression during the 1960s 

•Internal validity is a measure of the extent to which study re- 
suits reflect the true relationship of a risk factor (e g., treatment or 
technology) lu the outcome of interest in study subjects (660J 
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in the creation of a variety of "comprehensive 
care" programs for low-income children. The pre- 
cise character of comprehensive care programs 
varied, but in most instances, they consisted of 
personal health services provided by a pediatri- 
cian in concert with a social worker and nurse and 
often included availability of after-hours consul- 
tation and continuity of provider over time. Some 
programs included augmented outreach activities, 
such as home visiting and case management. 

Evaluating comprehensive care programs, which 
provide diagnosis and treatment of acute and 
chronic illness, is not the same as evaluating well- 
child care. Several evaluations of comprehensive 
care programs did find, however, that children's 
use of well-child care services increased with par- 
ticipation in comprehensive care programs; there- 
fore, evaluations of the effectiveness of compre- 
hensive care programs have some bearing on the 
overall issue of the effectiveness of well-child care. 

The net result of the studies of comprehensive 
care programs is ambiguous. Some studies found 
improvement in school attendance (315), hospi- 
talization rates (336), incidence of rheumatic fe- 
ver (214), and grea^er parental satisfaction with 
care (10). Other studies, however, found conflict- 
ing results, showing that comprehensive care pro- 
grams had no effect on school attendance (432), 
utilization of health services (540), or immuniza- 
tion, or health status (10,69,215). 

Evaluations of Medicaid's EPSDT Program 

Medicaid s EPSDT is a federally funded. State- 
administered program that mandates screening of 
Medicaid-eligible infants and children for any ill- 
nesses, abnormalities, or treatable conditions and 
referral for definitive treatment (544). Because 
most State EPSDT programs follow guidelines 
similar to the AAP's 1981 Guidelines for Health 
Supervision (though with fewer scheduled visits) 
(20), one would expect that evaluations of the ef- 
fectiveness of EPSDT in improving the health of 
poor children would reflect on the effectiveness 
of well-child care generally. 

Unfortunately, the outcome measure used in the 
two available evaluations of EPSDT— the number 
of "abnormalities" detected in a screening or the 
number of "referrals" made (i.e., the nu.nber of 
abnormalities which are deemed to merit a refer- 



ral for treatment)- is difficult to interpret. Both 
evaluations reported a decline in the detection of 
abnormalities with a child's time in the EPSDT 
program (298,321), although in one study (298), 
the decline became apparent only after adjusting 
for a general trend toward increased case finding. 
Because no specific information it ^ rovided about 
the precise nature or remediability of these "ab- 
normalities," the importance of a reduction in ab- 
normalities/ referrals is difficult to interpret.' Thus, 
the evidence regarding the effectiveness of well- 
child care that these two studies of the EPSDT 
program can contribute is limited at best. 

Comparisons of Child Health Outcomes in 
Different Health Service Delivery Systems 
and Insurance Programs 

Different systems of care— e.g., solo or group 
practices, fee-for-service systems, or prepaid 
health maintenance organization (HMO) type 
programs— offer different levels of well-child care. 
If health outcomes are improved in systems that 
provide more well-child care, one could infer, at 
least within limits, that well-child care is effec- 
tive. Two major studies have sought to evaluate 
the effectiveness of well-child care by examining 
health outcomes of children in different health de- 
livery systems (329,726). 

The first study was undertaken by Kessner and 
colleagues in the early 1970s in Washington, DC 
(329). The health outcome measures used in this 
study —in tended to reflect short-term outcomes 
that both had intrinsic health significance and 
were amenable to medical intervention — were 
iron-deficiency anemia, visual disorders, middle- 
ear infection (acute and chronic), and hearing loss. 
The investigators found that, after adjustments 
were made for social class differences in who used 
different types of providers, there were no differ- 
ences in any measure of "health status. "^^ 

'Additional caveats in interpreting the effectiveness of EPSDT cr** 
brought to light by Reis s review of unpublished Division of Maternal 
and Child Health evaluation projects (520) These projects demon- 
strate great variabihty in the proportion of the eligible population 
that IS actually screened and in the proportion of those screened 
who are identified as having a problem 

'°A reanalysis cf the Kessner data found that users of both prepaid 
programs and outpatient department clinics had slightly better health 
status measures than users of solo practitioners (144) The differ- 
ences were small, however, and may have been due more to the 
characteristics of the practitioners themselves than to the effective- 
npss of well-child care 
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Investigators in the second major study,, a Rand 
study, randomly assigned children to one of sev- 
eral health insurance plans that offered varying 
percentages of cost-sharing or free care (726).^^ 
Health outcome measures used in the Rand study 
included measures of physiologic health (anemia, 
hay fever, middle-ear fluid, hearing loss, and 
visual acuity); limitations in daily activities; men- 
tal health perceptions; and general health percep- 
tions. Among children in the different insurance 
plans, the investigators found no statistically sig- 
nificant differences for any health outcome. The 
only potentially clinically significant difference 
they noted between children in the free care and 
children in the cost-sharing group was the prev- 
alence of anemia among poor children who Vi^ere 
anemic at the start of the study. 

The relevance of the Rand report's findings to 
the evaluation of well-child care depends, as does 
that of Ressner's findings, on whether the differ- 
ent groups of children received different amounts 
of well-child care. The partial results of the utili- 
zation data for children that have been presented 
(370) suggest that children in cost-sharing plans 
did use fewer well-child services than children in 
free care. 

The Rand study has been extensively critiqued 
(244,611) because of the substantial attrition (40 
percent) of the initial study group and the small 
sample size. Critics argue that the health outcome 
measures used in the Rand study (with the excep- 
tion of anemia) may not be responsive to medi- 
cal therapy and that the study did not consider 
social functioning outcomes. Furthermore, al- 
though differences in health outcomes between the 
poor children in free care versus poor children in 
cost-sharing plans were not statistically signifi- 
cant, the poor children in cost-sharing plans "were 
in worse health at the end of the experiment than 
those in the free plan on six of the eight health 
measures" (611). 

Considering both the original reports and the 
critiques together, one can reasonably conclude 
that cost-sharing reduces utilization of both pre- 
ventive and illness-related services and that this 
reduction is unlikely to affect adversely the phys- 
ical/physiologic health of low-risk populations. 

"The Rand study is described further m ch 2 



The data are consistent with the hypothesis that 
cost-sharing adversely affects some measures of 
health status among the poor, although this is far 
from definitive. The specific effect of reducing the 
use of health services on developmental/social 
functioning remains unexamined. 

Studies of the Effect of Well-Child Care on 
Child Behavioral/Developmental Outcomes 

The studies that have examined the global ef- 
fectiveness of well-child care have not considered 
behavioral and developmental outcomes to any 
significant extent. However, one study did spe- 
cifically examine how different styles of well-child 
care as practiced in clinical settings influence be- 
havioral and developmental outcomes; also, a va- 
riety of studies have examined how special types 
of well-child care might affect such outcomes. 

One study compared the influence of pediatri- 
cians using different degrees of teaching effort in 
their well-child care on a variety of maternal and 
child behavioral and developmental outcomes 
(102). This study found a strong correlation be- 
tween teaching effort and maternal knowledge 
and a small but significant correlation between 
teaching effort and the mother's self-reported level 
of positive interaction with her child. On the other 
hand, the study found that increased teaching was 
correlated with increased reported behavior prob- 
lems among children; it found no correlation be- 
tween teaching effort and formally measured de- 
velopmental test results. This study is limited by 
a small sample primarily drawn from middle-class 
children, but on the whole, its methodological 
limitations probably minimized the reported ef- 
fects of the teaching efforts. 

The other studies examining the effect of well- 
child care on developmental and behavioral out- 
comes are more appropriately considered efficacy 
studies. In the most methodologically sophisti- 
cated of these studies, the intervention consisted 
of targeted counseling during well-child visits (97). 
This study found that after 6 months, the group 
that received counseling ranked higher on scales 
of maternal-infant interaction than the group that 
did not receive counseling. No difference's in Bay- 
ley developmental test scores were noted. 
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Two other studies of augmented behavior coun- 
seling also found small effects (121,232). One 
found fewer fears in the intervention group than 
in the control group, little difference in develop- 
mental test results, and significant worsening in 
the intervention group in their responses to the 
"early school personality questionnaire" (121). 
The other found differences in early IQ tests that 
increased up to age 3 and decreased thereafter (al- 
though sample attrition may have biased these 
findings) (232). A variety of measures of self- 
confidence also showed improved results in the 
experimental group. However, the extensive na- 
ture of the intervention in the latter study— far 
broader than current ideas of the content of well- 
child care— makes it incorrect to generalize to the 
effectiveness of well-child care. 

Conclusions About the Effectiveness of 
Well-Child Care as a Whole 

The literature evaluating the effectiveness of 
well-child care is perhaps more remarkable for its 
limitations than for its findings. No evidence sup- 
ports the contention that well-child care (other 
than immunization) significantly influences mor- 
tality or morbidity among children or that it en- 
hances the development of a child's social com- 
petence. On the other hand, sample sizes have 
been uniformly too small and followup too brief 
to identify mortality changes; the available meas- 
uies of childhood morbidity have been inadequate 
and most investigators have not even looked at 
developmental outcomes. The particular impor- 
tance of the outcome measures examined to date 
and their duration of impact have not been evalu- 
ated. For these reasons, expert opinion and good 
intentions rather than scientific data must be used 
to guide the provision of well-child care. Partici- 
pation in well-child care does seem to provide sub- 
stantial satisfaction to both parents and providers, 
and the value of their satisfaction should not ue 
overlooked. 

Effectiveness of Five Specific 
Components of Well-Child Care 

Given that the evidence on the effectiveness of 
' ell-child care as a whole is very sparse, it is 
worth looking at the components of well-child 
care to ascertain whether evidence on these pro- 



cedures allows for judgments about their effec- 
tiveness. OTA selected five specific components 
of the well-child visit for a review of the avail- 
able evidence: 

1. the general physical examination, 

2. the Denver Developmental Screening Test 
(DDST), 

3. screening to dotect iron deficiency (anemia), 

4. screening to detect hearing deficits, and 

5. anticipatory guidance on child safety re- 
straint use. 

The evidence on three of these components— 
the physical examinatirn, the DDST, and anticipa- 
tory guidance on child safety restraints— is sum- 
marized in appendix J. Other components of well- 
child care— including vision screening and dental 
examinations— are not reviewed in the discussion 
that follows. The purpose of the discussion of the 
effectiveness of specific components of well-child 
care below is not to be comprehensive, but to il- 
lustrate the kinds of evidence available on the effec- 
tiveness of commonly recommended procedures. 

The effectiveness of one component of well- 
child care — childhood immunization — is //ell estab- 
lished. Childhood immunizations foi poliomye- 
litis, DTP, MMR, and Hib clearly prevent illness 
or premature death due to certain diseases (358). 

General Physical Examination 

The general physical examination is a series o!- 
diagnostic tests intended to detect a variety of 
medical conditions. The literature evaluating the 
physical examination in well-child care is summa- 
rized in table J-6 in appendix J. In general, the liter- 
ature does not endorse the usefulness of the exam. 
The exam detected previously unknown abnor- 
malities in 1 to 3 percent of routine exams of pre- 
school and 5 percent of school-aged children (30, 
464,770). Followup exams resulted in fewer newly 
diagnosed conditions than initial exams, with 1 
out of every 251 exams yielding new information 
(771). Studies comparing exans by physicians 
with exams or screenin^^ of school-age children by 
other health professionals (e.g., nurses or tech- 
nicians) found that many more abnormalities were 
detected in school-based screening programs than 
by physicians (129,221,347,746). Many of the ab- 
normalities detected in these studies were vision 
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or hoari ig abnormalities on which the physicians 
may have placed little emphasis, knowing that 
they would be performed at school. 

All but one of the studies examining the effec- 
tiveness of the general physical examination (with 
or without screening measures for hearing or vi- 
sion defects) concluded the exam has little merit. 
The most glaring weaknesses of available studies 
are that none of the studies test the validity of ei- 
ther positive or negative findings obtained on ex- 
amination and that none examine the clinical use- 
fulness of finding physical abnormalities. (In one 
study of the physical examination in infants, over 
one-half of the abnormalities found were already 
known to the parent.) Therefore, it is not possi- 
ble to gauge the effectiveness of the exam.^^ 

The Denver Developmental Screening Test 
(DDST) 

The moit widely used and recommended de- 
velopmental screening tool for use by child health 
ptrsonnel is the DDST or one of its adaptations— 
the DDST-S or the Parents' Developmental Ques- 
tionnaire (15,96,187). The primary purpose of ad- 
ministering the DDST is to identify children likely 
to have later problems so that interventions can 
be used early enough to prevent the problems, al- 
though other reasons include reassuring parents 
that their child is normal. 

The cumulative evidence suggests that the DDST, 
when administered immediately prior to school 
entiy, has fair ability to predict developmental 
abnormalities accurately (87,88,524,629) (see ta- 
ble J-7 in app. J). The very limited evidence pre- 
sented to date, however, does not support the as- 
sumption that detection of a problem will result 
in improvement in school performance; indeed, 
the parents of children with problems seem to 
worry more with no improvement in outcome (87). 

OTA found no speciHc studies on whether iden- 
tification of developmental d( ..ly through the use 
of the DDST for children or o.eschool age is a 

"OTA did not review studies examining the effectiveness of spe- 
cific physical d»agnostic procedures, such as the Ortalani nnaneu- 
ver for identificatim of congenital dybi>.dbia of the hip, forwarc* 
bending for detection of SwolioSiS, pal^h testing for discovery of 
strabismus, or abdominal palpation for detection of tumors Given 
the focused nature oJ these examinations, their effectiveness should 
be easier to clarify than that of the general examination. 




useful effort. The recent results of programs offer- 
ing early intervention are encouraging (568,587, 
749),, but eligibility for participation in these pro- 
grams is usually determined by the socioeconomic 
and demographic characteristics of the child's fam- 
ily rather than by the child's developinental scores. 
If the use of the DDST, or comparable tests, is 
to be recommended in the context of well-child 
care,, this recommendation must be based on intui- 
tive or philosophic rather than scientific grounds. 

Screening To Detect Iron Deficiency (Anemia) 

Anemia is a condition that exists when the level 
of hemoglobin in a person's blood drops below 
11 grams per deciliter of whole blood (186), sig- 
nifying a reduction in the oxygen-carrying capac- 
ity of the blood. In unselected populations of chil- 
dren, the overwhelmingly predominant cause of 
anemia is iron deficiency (186)., Indeed, screen- 
ing for anemia in infancy and childhood is rec- 
ommended, in large measure, as a screen for iron 
deficiency. 

The prevalence of anemia in a population has 
long been used as a measure of that population s 
health status, socioeconomic status, and quality 
of medical care (186,327). From 10 to 40 percent 
of infants 12 to 24 months old ^depending on race 
and socioeconomic status) are somewhat anemic 
(292), although severe anemia is far less preva- 
lent (728). 

Studies differ on whether being anemic per se 
is harmful (388,500). Available studies do suggest 
— but not definitively— that iron deficiency results 
in lowered developmental/intelligence quotients 
(131,132,386,387,388,474,475,599,737,741). Most 
studies suggest that iron therapy results in short- 
term improvement on developmental tests for 
clearly iron-deficient and anemic children, but 
some studies have not supported this conclusion, 
and longer term effects are even more uncertain. 

Iron thti^apy rapidly corrects anemia and the 
biochemical markers associated with iron defi- 
ciency, although for many children, the improve- 
ments would occur (though more slowly) with- 
out therapy (132). Various studies have shown 
that iron therapy sometimes, though not always, 
reduces deficiencies in mental performance in iron- 
deficient children (132,386,388). 
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Even assuming the seriousness of iron deficiency 
and the effectiveness of treatment, there are prob- 
lems in establishing a screening criterion for iron 
deficiency. The accepted standard for diagnosis 
of iron deficiency is response of at least 1 gram 
of hemog )bin per deciliter of blood to a thera- 
peutic regimen of iron (517,599). Other tests for 
identifying iron deficiency' also exist, but have not 
been tested in an unselected American population 
against the diagnostic standard. A study of ane- 
mic children in military families found that no sin- 
gle commonly used cutoff level for hemoglobin 
identified many more than half of the children 
who responded to iron therapy (141,517). Another 
study found that pretreatment hemoglobin level 
per se was the best indicator (highest sensitivity 
and specificity) of subsequent response to iron 
therapy; the FEP (free erythrocyte protoporphy- 
rin^ also performed well, especially as a screen- 
ing test for more severe iron deficiency (3il). 

Given the potential seriousness of the defects 
induced by iron deficiency and the ease of address- 
ing the hematologic manifestations, continued 
early identification of high-risk infants (e.g., those 
of low socioeconomic status) with either a capil- 
lary hemoglobin/ hematocrit or FEP appears rea- 
sonable, with a liberal threshold (e.g., hemoglo- 
bin of less than 11.5 grams or FEP greater than 
35 micrograms per deciliter of whole blood) for 
institution of a trial of iron therapy. 

Screening for Hearing Deficits in Preschooleis 

AAP and other bodies concerned with hearing- 
impaired children recommend a threefold approach 
to the early detection of children with hearing 
problems (15): 

1. identification of high-risk newborns through 
application of risk criteria, 

2. identification of infants and toddkrs through 
monitoring of speech and language develop- 



^^AaP and the Joint Committee on Infant Hearing Screening cur- 
Ter.iy rpcommenr' j. ^et criteria tor identifying high-risk mtants 
in need of srreening for hearing dehcits [ISA) Infants whu meet une 
or more of the criteria are referred for extensive diagnostic audio- 
logic evaluation. The precise sensitivity and specificity of these 
screening tests and their optimal combination for early identitica- 
lion of hearing deficits are controversial (6,492) 



ment (pobsibly including use of formal speech 
and language screening instruments), and 
3. identification of preschoolers through the use 
of some form of formal hearing screening 
test. 

Although the greatest burden of severe hearing 
loss occurs in the perinatal period, screening new- 
boms is difficult; screening in preschoolers is rela- 
tively easy, and the focus here is on the effective- 
ness of screening for hearing deficits in pre- 
schoolers. 

Approximately 5 to 10 percent of preschool and 
early school-age children have at least temporary 
hearing impairment as a result of the presence of 
middle-ear fluid (168,174,348,463). Most cases of 
middle-ear effusion resolve spontaneously or with 
the help of antibiotics over a period of weeks to 
months (93,400,478). Surgical drainage is also ef- 
fective, although it involves risk and expense and 
the duration of hearing improvement may be brief 
(73). Whether children who experience middle- 
ear effusion suffer long-term problems in speech 
and language skills or are at increased risk for sub- 
sequent learning and behavioral disorders remains 
an open questio*". oevere bilateral conductive 
hearing losses, particularly at earlier stages of lan- 
guage development, probably do cause short-term 
speech and language delays (478,730). 

Preschoolers are in most cases screened through 
the use of pure-tone audiometry, which involves 
having the children listen to sounds across a range 
of frequencies and indicating when they hear the 
sound. A Canadian group that tried to assess the 
utility of community preschool screening found 
that such screening was not associated with a sig- 
nificant decrease in the prevalence of hearing def- 
icits (168). The failure of the screening program 
was ascribed to the limited effectiveness of inter- 
ventions for the treatn;ent of middle-ear effusion. 

Issues surrounding the early identification of 
hearmg deficits through screening in early child- 
hood are surprisingly complex. Pure-tone audi- 
ometry, ivhen properly performed, is a sensitive 
and specific means for detecting hearing deficits. 
Given the uncertain impact of most of these defi- 
cits, and the vagaries of treatment efficacy, how- 
ever, whether preschool children are better off for 
having been tested also remains unknown. 
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Anticipatory Guidance on Child 
Safety Restraint Use^' 

The provision by a health care provider of an- 
ticipatory guidance on injury prevention— specif- 
ically, guidance on the use of child safety re- 
straints in motor vehicles— offers an excellent 
opportunity to evaluate the effectiveness of this 
aspect of well-child care. First,, the outcCiiie 
measure— proper use of child safety restraint:*— is 
objective. Second, the scientific underpinnir gs of 
the recommendation are clear— proper use of an 
approved child safety restraint will almost cer- 
tainly reduce the child's likelihood of death or m- 
jury due to motor vehicle accident (538). The same 
degree of certainty does not exist regarding the 



•*For more intorm*itu)n on preventing accidental injurits in M- 
dren, see ch 7 



vaiue of aavice about the precise timmg and or- 
der of introduction of solid foods for infants or 
about means for preventing or modifying be- 
havioral problems. 

Studies of the use of child safety restraints in 
motor vehicles are summarized in table J-8 in ap- 
pendix J and discussed in chapter 7. The more 
methodologically sophisticated studies of the im- 
pact of anticipatory guidance on the use of child 
safety restraints in automobiles failed to demon- 
strate a substantial effect,, although the findings 
indicate that pediatricians can accelerate use of 
infant restraints in those likely to use such re- 
straints eventually (523). Whether the limited ef- 
ficacy of physician counseling in increasing proper 
use of infant restraints can be generalized to all 
of anticipatory guidance as usually performed is 
doubtful. 



COST-EFFECTIVENESS OF CHILDHOOD IMMUNIZATION 



The effectiveness and safety of a vaccine is ex- 
tensively tested before it is approved for market- 
ing. Consequently, in contrast to the five com- 
ponents of well-child care discussed previously, 
the effectiveness of the currently available child- 
hood vaccines is well understood. The remaining 
question is whether childhood immunization is 
cost-effective— i.e., whether the costs of immu- 
nization are worth the benefits they confer. The 
literature is lichly laden with research on the cost- 
effectiveness of specific immunization protocols. 
That literature is discussed below. 

Literature Review 

Many studies have analyzed the costs and ef- 
fectiveness of the vaccines that are recommended 
for routine use in this country. Some of the more 
recent economic evaluations of childhood vacci- 
nation programs are summarized in table J-9 in 
appendix J. These studies show that childhood im- 
munization not only yields considerable disease- 
reduction benefits but also offers substantial eco- 
nomic benefits— i.e., savings in costs that would 
have been incurred had the disease and its com- 
plication.s not been prevented (13,37,62, 1 10, 150, 
164,260,272,350,351,404,505,567,748,758). 




Photo credit Bristol Myers Evansvitfe IN 



ChildhooJ immunization programs bnng about both reduction 
of disease and substantial economic benefit 

A study of measles vaccination during the first 
20 years of the vaccine's licensure (1963 to 1982) 
fc. jnd that it provided the United States an esti- 
mated net savmgs^' of $5.1 billion in direct and 
indirect costs'' (62). Pertussis vaccination also 

Savin>;*' csrr c.jIcuiaU'J tlifftTcnilv dtross studies Somt' rcsfdrch- 
t»s inckiJt nnly mt\lji al costs avtrlcvl ^\hiU i)thtT^ tiKvi tstinu 
the v<ilu( i,i reductions in lost produitivitv irom tho distMst- 

" Dirtct c(^sts tind henefils' refer t(> m(diCtil costs incurred or 
averted Indirect costs or benefits refer to the etononiu v<»lut* c»t 
lost productivity incurred or averted 
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confers substantial net economic benefits. A re- 
cent study found that over a 6-year period for a 
hypothetical cohort of 1 million children, a per- 
tussis vaccination program prevented over 92,000 
cases; in addition, such a program saved a total 
of $44 million in direct lifetime medical costs for 
the cohort of 1 million children (272). 

Combining single vaccines int^ one vaccine for 
multiple diseases improves the economic benefits 
of vaccination by decreasing the cost of vaccine 
administration. In 1983, the use of a combined 
MMR vaccine rather than individual vaccines for 
measles, mumps, and rubella saved $60 million 
in direct medical costs and increased productivity 
(748). 

A study of Hib vaccination found net savings 
in societal medical care costs (110). That study 
also assessed the cost and effectiveness of admin- 
istering Hib vaccine to young children at differ- 
ent ages. The most cost-effective Hib vaccination 
strategy proved to oe immunization at 18 months 
of age, with net medical care savings of $30.7 mil- 
lion. Hib vaccination at 24 months of age was also 
cost saving, but with a net savings of only $1.1 
million. The considerable difference in cost sav- 
ings was due to the study's assumption that the 
18-month Hib vaccination would be administered 
at the same physician visit as the already routine 
DTP vaccine, thus avowing the administrative 
cost of an additional do^.or visit that would be 
required at 24 months (110). The adoption of 
ACIFs recent recommendation to move the 18- 
month DTP and OPV immunizations to the 15- 
month visit would mean that th*^ cost of an 18- 
month Hib vaccination would have to include the 
cost of an additional doctor visit. Assuming a $10 
office visit cost, including the cost of a doctor visit 
would increase the 18-month Hib vaccination cost 
by about $30 million, which would nearly erase 
the reported net savings to an 18-month strategy. 
If the researchers had estimated the office visit fee 
at $15, Hib vaccination would no longer provide 
net savings in health care costs at either 18 or 24 
months, but would still confer substantial medi- 
cal benefits in reduced morbidity .md mortality. 



Critics of the Hib vaccination study have also 
observed that it is based on the assumption that 
the Hib polysaccharide vaccine is effective in the 
18- to 23-month-old population (220). A ran- 
domized controlled trial of clinical efficacy con- 
ducted in Finland hxind that the Hib vaccine was 
90 percent efficacious in children 24 months or 
older (483). However, the data for that study were 
insufficient to determine efficacy for the subgroup 
of children immunized at 18 to 23 months (220). 
The Hib polysaccharide vaccine is clearly not ef- 
ficacious in children under 18 months of age (482). 

A more recent study of Hib vaccination found 
that universal vaccination at 24 months resulted 
in net savings of $4 million (260), compared to 
$1.1 million in the earlier study (110). In broaden- 
ing the analysis to include indirect costs and ben- 
efits (i.e., lost lifetime earnings due to Hib), the 
investigators found that the 24-month strategy 
would result in a net savings of $64.8 million. 

A newly developed varicella (chickenpox) vac- 
cine may soon be licensed for use in high-risk 
groups in the United States (505). One study 
found that over a 30-year period, a childhood 
varicella vaccination program would result in a 
net savings of $252 million in direct medical costs 
(505). However, this study did not consider the 
possible increased risk of disease in adults, in 
whom the disease is more serious. If vaccinat- 
ing all children against varicella does not place 
adults at increased risk of disease, then there 
would be substantial direct medical cost savings 
by implementing such an addition to the child- 
hood immunization program (505). 

Impact of Vaccine Costs on Estimates 
of Net Cost Savings 

Over the past few years, as a result of the vac- 
cine liability crisis, vaccine prices have risen dra- 
matically (654). The burden of liability litigation 

^"Concern has been raised about the long-term efficacy of the 
varicella vaccme (743) Varicella (chickenpox) is nnuch more severe 
when CO tracted durmg adulthood than during childhood Critics 
assert that vaccinating all children against varicella could leave those 
children at increased risk of susceptibility in later years (75) 
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imposed on vaccine manufacturers has caused sev* 
eral manufacturers to pull out of the market and 
others to dramatically raise vaccine prices. The 
primary problem is the uncertain legal environ- 
ment that manufacturers face regarding lawsuits 
over adverse reactions to vaccines (three-fifths of 
which are over the DTP vaccine (654)). 

OTA analyzed the sensitivity of the results of 
the most recent pertussis cost-effectiveness study 
(272) to assumptions about increased current 
pertussis-component prices. The 1984 cost-effec- 
tiveness study assumed that the cost of pertussis 
vaccine was $0.03 per dose, and found the ratio 
of savings in direct medical costs to the costs of 
a pertussis vaccination program to be 11.1 to 1 
(272). Subsequently, as a result of the vaccine lia- 
bility crisis, the cost of the pertussis vaccine rose 
sharply. In 1987, the Federal Government paid 
$7.69 per dose for the pertussis component of the 
DTP vaccine, and the private sector price was 
$8.92 (739), most of which was added to cover 
the costs of legal liability (287). If the study's cal- 
culations are adjusted to reflect these current 
prices, the ratio of savings in direct medical costs 
to the costs of a pertussis vaccination program 
drops from 11.1:1 to 1.29:1 at the government 
price and to 1.13:1 at the private sector price (see 
table 6-5). A ratio of 1.0:1.0 means that a vac- 
cine pays for itself in reductions in direct medi- 
cal care costs alone. At the government price and 



even at the private sector price, therefore, DTP 
still pays for itself in reductions in direct medical 
care costs alone. 

Conclusions About the Cost* 
Effectiveness of Childhood 
Immunization 

The cost-effectiveness of childhood vaccines is 
well established in the literature— indeed, such 
vaccines not only confer medical benefits but are 
cost-saving. Two recent cost-effectiveness studies 
demonstrate that the new Hib vaccine is cost- 
saving as well. Despite a rapid rise in price, the 
most controversial vaccine — DTP vaccine — con- 
tinues to be cost-saving. As vaccine prices 
increase, however, costs saved with childhood im- 
munization programs diminish. Thus, develop- 
ments with regard to the current vaccine liability 
crisis will have an impact on whether childhood 
immunizations continue to be cost-saving. 

New technologies on the horizon also will have 
an impact on the cost-effectiveness of childhood 
immunizations. Two new DTP vaccines devel- 
oped by the U.S. National Institutes of Health and 
Japanese researchers could substantially reduce 
the number and seriousness of adverse reactions 
to the pertussis component of the vaccine. A re- 
duction in adverse reactions could decrease the 
amount of corresponding litigation and ultimately 
reduce vaccine prices. 



Table 6-5.— Impact of Vaccine Prices on the Cost-Effectiveness of Pertussis Vaccine 



Pertussis vaccine price per dose^ 




Savmgs'to-cost 
ratio^ 


Cost reduction in net 
medical costs attributable 
to pertussis vaccine 


Price estimated by Hmman and 
Koplan, 1984^ 


?0.03 


11.1:1 


82% 


Federal Government pnce 
in 1987 


S7.69 


1.29:1 


20% 


Private sector price in 1987 


$8.92 


1 13:1 


18% 



^Pnce of DTP vaccine minus price of diphtherra and tetanus components of the vaccme 
^Ratro of savings tn direct medical costs tc the costs of pertussis vaccine 

'^A R HinmanandJP Kopian. Pertussis and Pertussis Vaccine Reanalysis of Benefits Risks, and Costs. JAMA 251(23/ 
31093113. 1934 

SOURCE P Horne. Division of Immunization, Centers for Disease Control. Public Health Service. U S Department of Health 
and Human Services, personal communicat»on, Atlanta, GA.Janua*"/ 1987. Washington Report on Medicine and Health, 
'Lederle,Connaught Drop DPT Prices Washington Report on Medictne and Health A\{20) 2 May 13 1987. and OTA 
calculations 
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FINANCING AND AVAILABILITY 

Children with private health insurance in the 
United States, with the exception of children in 
HMOsi Af/> 'Ac^'Ti covered for well-child care 
services. As discussed below, however, the Fed- 
eral Government supports well-child care serv- 
ices through a variety of programs, ranging from 
Medicaid to childhood immunizavion programs. 

The discussion of the availability or well-child 
services below focuses on the most clearly effec- 
tive and cost-effective component: childhood im- 
munization. Children in the United States are rou- 
tinely immunized against polio and several other 
diseases. In part because States have laws requir- 
ing proof of immunization prior to school entr>% 
the percentage of children entering :chools who 
have had their basic immunizations in the United 
States is very high. In contrast, immunization 
levels of children at 2 years of age are well tdow 
the objectives for 1990 set by the U.S. Public 
Health Service. 

Private Insurance Coverage of 
Well-Child Care Services 

Preventive health services such as well-child 
care visits or childhood immunizations are infre- 
quently a benefit under private health insurance 
plans. Only recently have some insurers offered 
preventive health plans for pr vately insured chil- 
dren (405). Even when coverage of preventive 
services is included in a benefit package, however, 
effective coverage is limited by the nearly univer- 
sal existence of first-dollar deductible require- 
ments.^® 

In contrast, virtually all HMOs provide preven- 
tive health services in their insurance plans. In- 
deed, the provision of well-child care is required 
of HMOs for them to be federally qualified. (One- 
half of all HMOs are federally qualified (297).) 
As of January 1, 1987, 28 million people in the 
United States were enrolled in HMOs, account- 
ing for 11.7 percent of the U.S. population (264). 
Furthermore, the number of HMO enrollees is 
growing rapidly fa rate of 25 percent per year at 
the end of 1986) (264). 

"About 90 percent of all employer based pnvale health plans h<ivc 
deductibles of $100 or nr^ore (768) 
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WELL-CHILD CARE SERVICES 

Medicaid Coverage of Weil-Chlid Care 
for Eligible Poor Children 

As the major third-party payer for health care 
of very poor children. Medicaid s policies toward 
the provision of well-child care have a great deal 
to do with how much and what kinds of services 
these children receive. Although under one-half 
of all children in poverty are eligible fo^- Medic- 
aid (see ch. 3), the children who are eligible are 
covered for a range of well<hild care services that 
greatly exceeds those services covered by private 
insurance plans. 

Well-child care is provided to Medicaid chil- 
dren through two avenues. In some States, the 
State covers well-child care visits under its basic 
Medicaid plan. As of 1985, 32 States explicitly 
allowed private practitioners to bill for routine 
pediatric examinations (544), and others may al- 
low this practice by lax utilization controls. In 
all States, well-child care services are covered 
through the EPSDT program. The EPSDT pro- 
gram is a federally mandated program of preven- 
tive and comprehensive services that States must 
make available to all categorically eligible Med- 
icaid children. It is intended to be a comprehen- 
sive system that combines screening for health 
problems with outreach, followup care, and case 
management to ensure that health problems iden- 
tified in screening visits are actually addressed. 

The EPSDT program was established by Con- 
gress in 1967 but was implemented exceedingly 
slowly by both the Federal Government and the 
States (10,544). Final regulations governing the 
implementation of the program did not take ef- 
fect until January 1985. During this long period. 
States proceeded at varying speeds to set up 
EPSDT programs. State EPSDT programs vary 
in their design and organization, and in most 
States, EPSDT services have been used by only 
a minority of Medicaid-eligible children (508). 



"Not much IS known about the amount, kinds, or quality of serv- 
ices rendered in this way, but in one Stale (Michigan) about 7 per- 
cent of physician and ambulatory care visits reimbursed by Medic- 
al J lor children m families receiving Aid to Families With Dependent 
Children in 1983 were for routine checkups (469). 
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Medicaid's Early and Periodic Screening, Diagnosis, and 
Treatment program is the major third*party payer for 
well'Child care of very poor children. 

The legislative mandate and Federal regulations 
for EPSDT do not require a particular organiza- 
tion, but they do specify requirements such as the 
following for the structure of the delivery of care 
and, to a lesser extent, the content of that care: 

• informing eligible clients of the availability 
of EPSDT services; 

• providing transportation and appointment 
scheduling assistance; 

• providing screening services to children that 
include regularly scheduled examinations and 
evaluations of physical and mental health; 

• providing diagnostic and treatment services 
for any problems uncovered in a child's 
screening visit, if the services are covered in 
the State's Medicaid plan;^^ and 

• setting standards and a system for achieving 
timeliness of provision of EPSDT services. 

"Vision, denial, and hearing Irealnnenl nnusl be supplied to 
screened children regardless ot whether they are covered in the Stale s 
plan (49 FR 43654). 



In all 50 States, the families of children eligible 
for EPSDT are informed at the point at which ap- 
plication is made for Medicaid benefits, but 30 
States make additional outreach efforts such as 
scheduling a visit at the time of initial applica- 
tion or recruiting through Head Start programs, 
day-care centers, and hospitals (508). Such out- 
reach efforts were originally encouraged by EPSDT 
legislation, which paid at a higher Federal match- 
ing rate for administrative costs associated with 
EPSDT than the Federal matching rate for the 
regular Medicaid program. In 1981, however, that 
extra match was eliminated. 

Despite many innovative attempts by States to 
enhance children's participc*tion in the EPSDT 
program, it remains unclear what approaches 
work for specific kinds of populations. An evalu- 
ation of 15 demonstration programs in both 1972 
and 1978 was unable to identify strategies that 
were particularly successful in increasing the low 
rates at which children were screened 519). In fis- 
cal year 1985, only 18 percent of tht eligible pop- 
ulation was screened, the same percentage as had 
been screened in fiscal year 1981 (508). 

Once a child is entered into the EPSDT pro- 
gram, the first encounter is the screening visit. De- 
pending on the State, the screening visit may be 
to a private physician's office (in Wisconsin, 70 
percent of all screens are performed by private 
physicians), a health department screening clinic 
(in Michigan, over 90 percent of all screens take 
place in public clinics), or some other provider 
(508). If 2 health problem is identified in a screen- 
ing visit, the child is referred for further diagno- 
sis and treatment. Referrals requiring a followup 
visit, either to the screening clinic or to another 
provider, tend to reduce the rate of resolution of 
problems identified on the screen (519).^^ 

The 1985 Federal EPSDT regulations gave States 
incentives to develop arrangements with "con- 
tinuing-care providers," who would be required 
to provide the full range of EPSDT screening, 
diagnosis, treatment, and referral for followup 
services as well as all physician services under 



Federal regulations require that immunizations be provided at 
the time of screening if medicaily necessary and appropriate. 
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Medicaid." The goal of the regulations was to im- 
prove the continuity of care provided to Medic- 
aid children. States appear to be entering into 
these continuing-care agreements as part of a more 
general effort to enroll Medicaid recipients in pri- 
mary care case-management plans authorized by 
the Omnibus Budget Reconciliation Act of 1981 
(Public Law 97-35) (544). Most of these continu- 
ing<are arrangements are with private physician 
practices or HMOs, although some States are 
recruiting publicly funded clinics (544). About 8 
percent of EPSDT eligible children were enrolled 
in continuing-care arrangements in 1986 ( 273). 

Several important issues regarding Medicaid s 
policy with respect to EPSDT have been raised 
by critics of the program. Several of them are dis- 
cussed in turn below. 

Adequacy of State EPSDT Protocols.— Most 
States (42 of 46 surveyed in 1985) have established 
schedules for well-child care visits under EPSDT 
thai involve fewer visits than the number cur- 
rently recommended by AAP (544). Little is 
known about the impact of fewer well-child visits 
on health outcomes. Indeed, most nonpoor chil- 
dren do not receive the full complement of well- 
child visits recommended by AAP. However, it 
is impossible to say whether a schedule with less 
frequent visits is acceptable fox poor children, who 
are more likely than nonpoor children to have 
health problems. 

Discontinuity of Care Due to Volatility of Eligi- 
bility for Medicaid.— A large proportion of the 
children eligible for Medicaid are eligible for only 
a part of a year (86). If a lapse in Medicaid eligi- 
bility prevents a child from continuing in the care 
of a hec.lth care provider that the child has been 
using while under Medicaid, this situation may 
disrupt continuity of care. Some observers argue 
that States should make greater efforts to enlist 
publicly funded clinics that serve Medicaid- 
ineligible populations— e.g., community health 
centers or public outpatient clinics— as EPSDT 
contlnuing-care providers (544). If such clinics 
were EPSDT continuing-care providers, then 



"Provision of dental services under these arrangements is optional 
but if the continuing care provider chooses not to provide such serv- 
ices, then the provider nnust refer recipients to the Medicaid EPSDT 
agency to obtain these services (49 FR 43654, 42 CFR 441 60(a)(4)) 



when children lost their Medicaid eligibility, their 
continuity of care could be maintained with the 
same clinic. Of course, this approach would mean 
channeling Medicaid children to a health care de- 
livery system separate from that used by other, 
more affluent children. 

Need To Recruit Private Providers Into the 
EPSDT Program.— The low screening ratios for 
Medicaid children under EPSDT appear to result 
in part from low participation by private physi- 
cians in the EPSDT program. Two States found 
that enhanced efforts to recruit private providers 
into the EPSDT program increased the screening 
ratio (401,732). It is not clear, though, whether 
such changes reflect a real increase in the amount 
of well-child care provided or merely a switch 
from the provision of such services under the regu- 
lar Medicaid program to the EPSDT program. Pri- 
vate physicians' provision of EPSDT screens may 
reduce physical barriers to these services, enhance 
the doctor-patient relationship, and improve ac- 
cess to episodic acute care. On the other hand, 
some private physicians may be less able to pro- 
vide a comprehensive array of services than a pub- 
licly funded clinic. 

EPSDT V. Regular Medicaid Coverage of Well- 
Child Care Services.— The poor rat^o of partici- 
pation in EPSDT by eligible children clearly un- 
derstate the use of and access to well-child care 
services among these children. Many of these chil- 
dren receive well-child care services through the 
regular Medicaid program, presumably from a 
private physician or publicly funded clinic. For 
children who are not seived under EPSDT 
continuing-care agreements, the use of the regu- 
lar Medicaid program may enhance the continu- 
ity of care and their access to acute care. On the 
other hand, EPSDT services include augmented 
vision, hearing, dental, and sometimes other serv- 
ices not available through the regular Medicaid 
program. Indeed, under EPSDT (unlike the rest 
of Medicaid), a State may provide virtually any 
services it wishes on an as-needed basis to chil- 
dren, provided the need for the services was iden- 
tified through an EPSDT screening examination 
(49 FR 43654, 42 CFR 441.57)." 



^'One State uses the EPSDT proj^ram to provide home services 
to technology-dependent children (664) 
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To some extent, the development of EPSDT 
continuing-care arrangements by States should 
mitigate the problems related to the separation of 
regular Medicaid services from EPSDT services 
and bring together the two sets of services. In 
many areas, however, tlie growth of continuing- 
care arrangements is likely to be slow, and the 
choice is between providing we!i-child care for 
low-income children through channels that are 
convenient to private practitioners (i.e., regular 
Medicaid) or through channels that are subject to 
more monitoring and control over the quality of 
services (EPSDT programs). 

Public Direct Subsidies for 
Weil-Chiid Care 

A number of public programs provide or sup- 
port childhood immunization services and other 
well-child care. A childhood immunization pro- 
gram that is a coordinated Federal, State, and lo- 
cal effort provides vaccines for approximately 
one-half of the children in the United States. There 
exists no similar coordinated effort for other well- 
child care; rather, well-child care for some chil- 
dren is obtained (or financed) through many dif- 
ferent Federal programs. 

Federal Support for Childhood Immunization 

Approximately one-half of all childhood vac- 
cines are delivered by the public sector, the other 
half are delivered by the private sector (654). Vac- 
cine manufacturers have three primary markets 
for their vaccines: 

1. bulk and consolidated contract sales to the 
Federal Government, 

2. bulk sales to State and local governments, 
and 

3. retail sales to hospitals,, clinics, and physi- 
cians (654). 

Through the purchase of vaccines and through 
other research, operational, and surveillance pro- 
grams, the Fedtral Government plays a leading 
role in the effort to immunize U.S. children against 
diseases preventable by immunization. Vaccina- 
tions are actuJly provided to children at the State 
and local level, however. 



The Federal Government became involved in 
immunization programs for children in the 1950s, 
when Congress passed the Poliomyelitis Vaccina- 
tion Assistance Act of 1955 (Public Law 84-377). 
3ince then, the Federal role has been expanded, 
most notably through the Vaccination Assistance 
Act of 1962 (Public Law 87-868)— a law which 
provided for Federal grants to States and locali- 
ties for vaccination programs. The Communica- 
ble Disease Control Amendments of 1970 (Pub- 
lic Law 91-464), through a newly created Section 
317 of the Public Health Services Act, provided 
the Federal Government with authority to assist 
State and local governments in the prevention and 
control of communicable diseases. Under Section 
317, States receive Federal grants for the purchase 
and delivery of vaccines based primarily on their 
population, income, public sector involvement in 
vaccine administration, past levels of disease, and 
other factors (50). States then use the grant money 
to purchase vaccines and deliver the vaccines 
through their local public health structure or, if 
no public health structure is available, through 
private physicians (286). States may be awarded 
vaccines in lieu of cash if so requested (50). 

Several U.S. Government establishments have 
vaccine-related responsibilities. The National In- 
stitute of Allergy and Infectious Diseases, one of 
the National Institutes of Health, is involved in 
vaccine research and development, primarily 
through funding basic and epidemiological re- 
search. The Food and Drug Administration's Cen- 
ter for Drugs and Biologies is responsible for the 
licensing and testing of vaccine manufacturers and 
their produces (658). The Center for Disease Con- 
trol's (CDC) Division of Immunization is respon- 
sible for developing and implementing national 
goals and activities for childhood immunization. 

Operating under Section 317 of the Public 
Health Services Act, CDC coordinates the distri- 
bution of Federal funds to State and local health 
departments for the purchase of vaccines. The 
level of Federal funding under Section 317 was 
increased from $56.9 million in 1986 to $87.5 mil- 
lion in 1987— in an attempt to compensate for in- 
creases in vaccine costs and births, to include the 
Hib vaccine in the Federal purchase program, and 
to establish a 6-month ' lockpile of childhood vac- 
cines (286). CDC also negotiates consolidated pur- 
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chase contracts with manufacturers— contracts 
that realize savings that States could not achieve 
on their own. Finally, in addition to making 
grants to States, CDC 1) provides statistical, 
promotional, educational, and epidemiological 
assistance, as well as consultation to State and lo- 
cal health departments; 2) conducts a nationwide 
disease surveillance program; 3) monitors national 
immunization levels and adverse events occurring 
in the public sector; 4) maintains a stockpile of 
vaccines and injfxtor equipment in case of epi- 
demics or the disruption of vaccine supply; and 
5) develops guidelines for the use of vaccines 
(654,682). 

Other Federal Support for Well- Child Care 

Federal support for well<hild care goes beyond 
support for childhood immunization. As discussed 
below, well-child care for children in low-income 
families or special demographic categories is pro- 
vided or funded by several Federal programs: 

• the Maternal and Child Health (MCH) block 
grant program, 

• the Preventive Health and Health Ser\'ices 
(PHHS) block grant program, 

• the Head Start program, 

• community health centers (CHCs) and mi- 
grant health centers (MHCs), and 

• the Indian Health Service (IHS) of the Pub- 
lic Health Service. 

Because these programs provide more than well- 
child care, they are also discussed in more gen- 
eral terms in chapter 3. 

The MCH block grant is used to provide health 
services to mothers and children, including well- 
child carp and immunizations. It is up to each 
State, however, to decide exactly which services 
MCH funds are used for. Six States reported using 
MCH block grant funds for immunization in 1985, 
spending a total of $670,000 (512). Information 
on MCH funding of other well-child care serv- 
ices is not available. 

PHHS block grant funds are used to provide 
comprehensive public health services, including 
well-child care and immunization. Each State re- 
tains its own decisionmaking authority over how 
the funds are distributed for the various services 



(512). Eight States reported using PHHS block 
grant funds for immunization in 1985, spending 
a total of $730,000 (512). Information on PHHS 
funding of other well-child care services is not 
available. 

Medical services provided in the Head Start 
program include a complete examination, includ- 
ing vision and hearing tests, identification of 
handicapping conditions, immunizations, and a 
dental exam. In 1985-86, 96 percent of the chil- 
dren enrolled in Head Start had completed all of 
the required immunizations and 97 percent of the 
children enrolled h. J completed medical screen- 
ing, including all of the appropriate tests (675). 

CHCs and MHCs are part of the Federal pri- 
mary care program administered by the Bureau 
of Health Care Delivery and Assistance, an or- 
ganizational component of the Health Resources 
and Services Administration. The goal of CHCs 
is to provide primary health care, including well- 
child care and immunizations, to medically un- 
derserved areas. MHCs provide primary health 
care, including well-child care services, to migrant 
and seasonal farm workers and their families. 

For Indian children, IHS provides both well- 
child care and immunizations. IHS h^ 5 been very 
successful in immunizing American Indian and 
Alaska Native children. In 1982, it achieved its 
goal of immunizing 90 percent of these children, 
attaining the Federal target level set by the 1977 
Childhood Immunization Initiative, and it has 
maintained that level ever since (513). 

Access to Well-Child Care: Children's 
Immunization Status 

There is very little evidence on the use of well- 
child care services in various segments of society. 
A study based on the Rand health insurance ex- 
periment (see ch. 3) found that 7 percent of in- 
fants had received no well-child care in the first 
18 months of life, only 45 percent had received 
three doses of polio and DTP vaccines, and 60 
percent had received the MMR vaccine (389); 
however, this study was based on a very small 
sample size (97 subjects). Another study based on 
the 1980 National Medical Care Utilization and 
Expenditure Survey found that privately insured 
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individuals "rarely use preventive services at the 
rates indicated by medical guidelines. Only HMO 
enrollees are likely to use services at medically rec- 
ommended levels" (45). 

The most diiect evidence on the use of well- 
child care services pertains to children's immuni- 
zation status. Immunization, of course, is only one 
component of well-child care. Although it is rela- 
tively easy to report on children's immunization 
status, data on immunization status do not nec- 
essarily reflect children's access to the whole ar- 
ray of well-child care services. At least in certain 
groups of children, though, a lack of immuniza- 
tion—the most clearly cost-effective well-child 
care service— implies poor access to other well- 
child services. 

The following discussion examines U.S. chil- 
dren's access to immunization services and as- 
sesses the immunization status of those children. 
The areas covered include the U.S. objectives for 
childhood immunization levels, the present im- 
r^unization status of U.S. children, comparison 
to other industrialized countries, and gaps in ac- 
cess to immunization among American children. 

Variations in Children's Immunization 
Status by Age 

What level of immunization in a population is 
enough? The minimum level necessary to main- 
tain herd immunity (the level of immunity that 
must be attained to prevent epidemics of vaccine- 
preventable diseases in a specific population) 
varies for each childhood disease, hi general, if 
a high percentage (80 to 90 percent) of a popula- 
tion is immunized against a disease, there is little 
likelihood that the disease will be introduced into 
the population and infect the unimmunized indi- 
vidual^. For tetanus, there is no herd immunity; 
therefore, immunization of the entire population 
is necessary for complete protection. 

In December j980, the U.S. Public Health Serv- 
ice laid out the following two objectives as na- 
tional goals for 1990: 

1. that at least 95 percent of children in licensed 
day-care centers and kindergarten through 
grade 12 be fully immunized, and 



2. that at least 90 percent of children have their 
basic immunization series by age 2 (670). 

A November 1986 midcourse review of the Na- 
tion's progress towards these goals found that the 
immunization status of U.S. children in the 1980s 
is better than it has ever been before (716). 

The goal of immunizing 95 percent of U.S. chil- 
dren in licensed day-care centers and in kinder- 
garten through grade 12 will probably be achieved 
by 1990. Immunization levels for school-age chil- 
dren for the 1984-85 school year were 88 percent 
or higher (716). Immunization levels for school- 
entry-aged children (5- and 6-year-olds) have con- 
sistently been in the 91- to 94-percent range 
throughout the 1980s, very close to the 1990 tar- 
get level of 95 percent (693) (see table 6-6). This 
high degree of success is primarily due to the fact 
that all States have laws requiiing proof of im- 
munization prior to school entry (49). Reported 
immunization levels for children in licensed day- 
care centers are also nearing the target level of 
95 percent. In 1985-86, according to the Licensed 
Day Care Center Facilities Immunization Survey, 
day-care centers reported that 93 percent or more 
children had had their basic immunization series 
(590). 

In contrast, immunization levels for U.S. chil- 
dren at 2 years of age are well below the 1990 ob- 
jectives and have shown little progress since 
1980." With the exception of DTP immunization 
levels for 3+ doses, the immunization levels for 
2-year-olds are well below the 1990 target of 90 
percent (see table 6-7). In 1985, just over one-half 
of 2-year-olds had had four or more doses of DTP 
as recommended by ACIPs schedule. From 1979 
to 1985, immunization levels among 2-year-olds 
rose the most for the mumps vaccine (which had 
the lowest level to begin with); immunization 
levels for rubella vaccine among 2-year-olds ac- 
tually declined slightly (see table 6-7). 

-^Ihe best available national data for thi- age group comes from 
the U S Immunisation Survey conducted by ihe Census Bureau for 
CDC The total sample for the survey is based on the respondents 
recall, and there is a subsample based on the respondent referring 
to an immunization record as the source of immunization history 
The subsample constitutes approximately one-third of the total sam- 
ple (146) 
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Table 6.6.-Percentagj of School-Entry-Aged' U.S. Children Immunized, 1980/81 to 1935/86 



^Five to siX'year olds 

^The percentagec sn?- n r this line represent the weighted average of 
all Slates reoorted overall percentages 









Percentage 


immiini7prf Mo^r 







Vaccmatton 


1980/81 


1981/82 


1982/83 


1983/84 


1984/85 


1985/86 


Poho (3+ doses) . . 
DTP (3+ doses) . . 

Measles 

Mumps 

Rubella 

All vaccines^ . 


95% 
. . 96 
. . 96 
92 

. . 96 
• . . NA 


96% 

96 

97 

95 

97 

NA 


97% 

96 

97 

96 

97 

91 


97% 

97 

98 

97 

98 

93 


97% 

97 

98 

97 

98 

94 


96% 

96 

97 

96 

97 

93 


Abbreviation DTP = d»phjhe' 


la tetanus, and pertussis vaccine 













individual vaccine percentages but it may be an unreoresentetive sarnpie because not 
'""""^ t'on Su~J(;?K' ''''' "^^'^^ '^^^'^^ ^^"^^^^ ^'^^^^^ -^^^'-^^ ^ata from the U S School Entry Immun.a. 



Table 6-7. --Percentage of 2 Year Old U.S. Children 
Immunized, 1979 and 1985 

Percentage immunized by year 



Vaccination 


1979 


1985 


Polio (3+ doses) . . 


76 3% 


76.7% 


DTP (3+ doses) ... . 


82.1 


85.8 


(4+ doses) 


53.6 


55 7 


Measles 


80 8 


81 7 


Mumps 


... 70 1 


78.9 


Rubella 


80.0 


77.3 


Abbreviation OTP ^ diphtheria, tetanus, and pertussis vaccine 
SOURCE US Department of Health and Human Servces, Public Healtr Serv 
ice Centers for Disease Control, uii^^ubliShed data from ine U S Im- 
munization Survey 1979-1986. Atlanta, GA 1987 



The United States has significantly lower im- 
munization levels for infants than several other 
industrialized countries have. The percentage of 
infants (0 to 1 year of age) in the United States 
who are fully immunized against DTP (37.4 per- 
cent) is less than one-half the percentage in the 
United Kingdom (84 percent), Canada (80 per- 
cent), Sweden (94 percent, DT only), France (95 
percent), Spain (97 percent), Italy (99 percent, DT 
only), and Israel (95 percent) (723,765). 

Why has the United States been so successful 
at achieving th 2 school-age immunization objec- 
tives, yet less successful with the preschool age 
population? In contrast to school-age children, 
preschool children lack a universal point (e.g.,, 
school entry) at which immunization can be re- 
quired. Day care Is the most common point of 
access for immunization in preschoolers, and most 
States have already enacted laws that require 
proof of immunization in order to attend day care 
(686). However, five States do not have such re- 



quirements and five other States have no enforce- 
ment clause for the requirements that they do have 
(686). And even in States where laws ev'^^t, their 
effect is weakened by the fact that the require- 
ments apply only to licensed day-care facilities, 
which care for an estimated 20 percent of chil- 
dren under age 6 with working parents (the other 
80 percent are in informal day care of some kind) 
(526). 

Variations in Children's Immunization Status 
by Race and Location 

Although it is apparent that the United States 
enjoys high levels of immunization as a whole, 
though not as high as they should be for very 
young children, considerable differences persist 
with respect to race and geographic location. Na- 
tional survey data indicate that differences exist 
between white and nonwhite as well as between 
urban poverty areas and suburban and rural 
areas. 

Table 6-8 illustrates that whites have higher im- 
munization levels than nonwhites in both the pre- 
school and school-entry child populations. For 
children aged 1 to 4 in 1985, the differential ranged 
from as high as 16 percent for polio vaccination 
to 10.9 percent for measles and rubella (see table 
6-8). For children aged 5 to 6 in 1985, the range 
was from 12.1 percent for polio (3+ doses) to 8.4 
percent for DTP (3 + doses) (table 6-9).^^ Immu- 



^'The figures for DTP ar^J OVV (uidl poll o vaccine) in 5- and b- 
venr olds arc the percentage of children with three or more doses, 
the niinnber u«;ed in the d«ila as the nmnmnally acceptable level for 
innnnunity In fact, however, three or nnore closes may or may not 
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Table 6-8.— Percentage of 1- to 4-Year Olds and 
5- to 6-Year-Olds Immunized by Race, 1985 

Percentage immun tzed by race 
AlT 



Vaccine 


races 


White 


1 ^ 1 1 W 1 1 1 I ^ 


1' to 4*y69r'0td$'. 








Polio (3 -f doses) 


75 7°/o 


77 5% 


61 5% 


DTP (3+ doses) 
Measles^ . . 


87 0 


88 5 


75 2 


76 9 


78 1 


67 2 


Mumps^ 


75.5 


77 1 


62 7 


Rubella^ 


73 8 


75.0 


64 1 


5* to S-yeanolds: 








Polio (3+ doses) 


87 3^^0 


88 6% 


76 5% 


Polio (4+ doses) . 


71 3 


73.2 


54 5 


DTP (3+ doses) . . . . 


. . 93.4 


94.3 


85 9 


DTP (4+ doses) . 
Measles^ 


85 1 


86.6 


71 8 


89 0 


90 0 


80.0 


Mumps^ 

Rubella^ 


88 7 


89.7 


80 4 


. . 84.7 


85.9 


74.1 



Abbreviation DTP ^ diphthena, tetanus and pertussis vacctne 
^Measles mumps, and rubella levels are not identical, because sonie States du 
not require vaccination against mumps and/or rubella 

SOURCE us Departf^ient of Health and Human Services Public Health Serv 
(ce. Centers for Disease Control, unpublished data *rom the U S Iid 
munization Survey 1979-1986. Atlanta. GA, 1987 



be an adequate cutoff, depending on when each dose is «idminis- 
tered The pnmary senes cf vaccination against polio has three doses 
The fourth booster dose may not be necessary if the child has not 
followed the recommended schedule and received the third dose after 
the fourth birthday (681) Four doses of DTP make up the primary 
vaccination series, and the fifth booster shot is required unless the 
fourth dose was received after a child's fourth birthday , which means 
that the recommended schedule was not followed For a measure 
oi the percentage of children that are following the recommendeu 



nization levels for nonwhites with 4 or more doses 
drops considerably, as low as 54.5 percent for 
OPV in 1985. 

The geographical distribution of immunization 
levels in 1985 are presented in table 6-9, Immu- 
nization levels in central cities are substantially 
lower than in non-central-city regions for both 
preschool age and school-entry age children. In 
1985, 31 percent of preschoolers living in central 
cities were not adequately immunized against po- 
lio; 30 percent against mumps. Almost one-fifth 
of 5- to 6-year-old children living in central cities 
have not received three or more doses of polio 
vaccine, the minimally acceptable level for immu- 
nity. Nearly two-fifths of that group have not re- 
ceived the optimal f jur or more doses of polio 
vaccine. Many illegal aliens living in central cit- 
ies are unimmunized (287). The Immigration Re- 
form and Control Act of 1986 (Public Law 99- 
603) may bring these children into the public 
health system and improve immunization levels 
in central cities. 



immunization schedule, therefore, it is appropriate to look at those 
who have receued four or more doses of DTP and OPV Although 
it is possible not to follow the recom.pended schedule and still be 
immune to disease, the highest degree of n.imunity is achieved when 
the ret^ommended schedule is followed 



Table 6-9.— Percentage of 1- to 4-Year-Olds and 5- to 6- Year-Olds 
Immunized by Place of Residence, 1985 



Percent age immunized in SMSAs 

V accin e 

1' to ^ year-olds: 

PC.\o (3+ doses) 
DTP (3+ doses) 
Measles^ . . . 
Mumps^ . 
Rubella^ . . . 

5- to S^year olds: 
Polio (3+ doses) 
^owo (4+ doses) 
DTP (3+ doses) 
DTP (4-f doses) 
Measles^ . . 
Mumps^ . 

Rube lla^ .... 

Abbreviations DTP diphlhena tetanus and pertussis vavC^ne'^^^A~'Tf'^^^dard~w7tr'^^^ " " 

Measles mumps and rubella levels are not identical because some Slates do not require vaccination aqamst munns and/or 
rubella ^ 

SOURCE US Department of Health and Hunr,an Services Public Health Ser/ice Centers for Disease Control unpublished 
data from the U S immunization Survey, t979 t986 Atlanta GA i987 



Central cities 


Other 
SMSA areas 


Percentage immunized 
in non-SMSA areas 


68 9% 


79 6% 


75 9% 


79 6 


89 7 


88 6 


73 5 


76 7 


79 0 


70 5 


76 8 


77.0 


70 4 


75 0 


7^ 6 


81 6% 


91 0% 


86 7% 


63 8 


74 2 




87 5 


96 5 


93 5 


77 1 


88 5 


86 0 


81.6 


90 7 


91.2 


81 4 


90 6 


90 7 


75.0 


88 7 


85 9 



erJc 



The lower levels of 'mmunization in central cit- 
ies indicate a higher susceptibility to outbreaks 
of vaccine-preventable diseases. New York City 
experienced outbreaks of rubelki each spring from 
1^83 to "^85. There were 184 cases reported for 
1985 (691). In the first 6 months of 1986, there 



were 80 outbreaks of measles,, the largest ov.cur- 
ring m New York City (688). Despite che high 
overall levels of immunization in the United 
States,, there is a need to close the ^ap m levels 
between central cities and nun-centrai cities to bet- 
ter control vaccin^'-preventable childhood diseases. 



CONCLUSIONS 

Of the components of well-child care examined 
in this chapter,, immunization is the one proven 
to be cost-effective and cost-saving. A schedule 
of well-child care visits that corresponds to at least 
the recommended schedule for childhood immu- 
nization, theref^'-e, is cost-effective and probably 
cost-saving. Such a schedule would include only 
7 well-child care visits for normal infants and chil- 
dren in the first 6 years of life rather than the 13 
visits currently recommended by AAP. 

Whether more well-child care visits than the 
number required for childhood immunizations 
would be cost-effective is unknown, because re- 
searchers have yet to be able to document the ef- 
fectiven^^ss of the noniminunization aspects of 
well-cnild care in terms of improved health out- 
comes. To formulate recommended schedules of 
well-child rare visits, AAP and other recommend- 



ing bodies have relied on expert opinion regard- 
ing the effectiveness of nonimmunization compo- 
nents of wHl-child care (284). It may be that 
well-child re has but a modest effect on health 
outcomes inat is undetectable by the research de- 
signs employed to date. Giving a child access to 
a continuous source of medical care and provid- 
ing support and reassurance for families of young 
children are proposed as benefits of well-child 
care. In the absence of clearer evidence regard- 
ing ihe effects of the nonimmunization aspects of 
well-child care on children's health outcomes- the 
effects ot these factors on children's health are dif- 
ficult to evaluate. Consequently, decisions regard- 
ing the appropriate number of well-child visits re- 
quires consideration of both the objective and 
subjective factors. 
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INTRODUCTION 

Accidental injuries are the leading cause of 
death in children after the first few months of life.- 
In 1984, 7,850 children under age 15 died as a re- 
sult of such injuries (713). The exact number of 
children who are treated in emergency rooms or 
hospitalized for accidental injuries is not known. 
However, accidental and other injuries clearly ac- 
count for a substantial proportion of the medical 
care received by children in hospitals. Children 
under age 15 make nearly 10 million emergency 
room visits due to injuries each year, and about 
1 in every 130 children each year is hospitalized 
for injury (538). At current rates, about 1 of every 
9 children born today will be hospitalized for in- 
jury before the age of 15. Although these statis- 
tics do include child abuse and self-inflicted inju- 
ries, the vast majority of injuries susrained by 
children are accidental (33). 

The prominence of injuries as a cause of death 
and disability in children is largely due to soci- 
ety's success in reducing the incidence of severe 



This chapter is based in part on a background paper on unin- 
tentional iniuries prepared for OTA by L S Robertson (538) OTA 
however, takes full responsibility for the use of that information 
in this chapter and for the use of the phrase atcidental injuries 
rather than "unintentional injuries 

To describe accidental injuries, many people prefer the label 
"unintentional injuries" because they believe that the term ' acciden- 
tal" implies unavoidability OTA his chosen to use the term ac- 
cidental injuries" for two reasons One is that it is the term m^.e 
commonly ustd by the general public The other is that mz iv u 
searchers in the field of child abuse argue that the term unini^'n- 
tional injuries does not in fact exclude all injuries Jut tu child «ibuse 
because some child abuse is unintentional 



infectious diseases, not to an increase in injuries 
themselves. In fact, many interventions to pre- 
vent and treat accidental injuries have met with 
considerable success, and accidental deaths among 
children under age 15 have been declining. Whereas 
there were 11,736 accidental deaths among chil- 
dren under age 15 in 1975 (1 per 4,632 children) 
(534), there were 9,703 such deaths in 1980 (1 per 
5,286 children) (452);, and only 7,850 such deaths 
in 1984 (1 per 6,606 children) (713). ^ 

This chapter describes the magnitude of the 
problem of accidental childhood injuries, the ma- 
jor causes of accidental injuries, the groups of chil- 
dren such injuries affect,, and an epidemiological 
model for examining the causes of these injuries 
and conceptualizing interventions. The bulk of the 
chapter considers the effectiveness of specific strat- 
egies in preventing accidental injuries. These strat- 
egies fall into three general categories: 

1. persuasion/education,, 

2. regulation of behavior, and 

3. automatic protection. 

Finally, the chapter considers the costs of acci- 
dent prevc 'ion and the role of the Federal Gov- 
ernment in this area. 



'A sin a II p<irt ui tht decrease during this period may be due to 
tKt idct that thi overall child pupuiahon was declining at the same 
time 



THE PROBLEM OF ACCIDENTAL INJURIES 



As a group,, injuries (accidental and other) aru 
the leading cause of potential years of life lost be- 
fore age 65 (6uj). In infants under age 1, injuries 
are the second leading cause of death (after death 



due to conditions present at bnlh), and in all other 
children under age 15, they are the leading cause 
of death (451). In 1984, as shown in table 7-1, 
most of the accidental fatalities in children under 
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age 15 resulted from vehicle-related accidents. 
Drowning and fires, burns were also prominent 
causes of death among children in this age group. 

More is known about fatal accidental injuries 
than about accidents that do not result in death. 
The fatality statistics in table 7-1 are compiled 
from death certificates and published by the Na- 
tional Cente'* for Health Statistics (NCHS). As de- 
scribed in appendix there are five major na- 
tional sources of accidental injury data, each with 
limitations: 

1. death certificates, 

2. hospital discharge abstracts, 

3. hv^^pital emergency room reports, 

4. national health survey data,, and 

5. traffic accident data. 

None of these sources provides reliable national 
estimates of hospitalization for injuries. Death cer- 
tificates include information on the cause of death 
and thus can yield injury lai-ality statistics such 
as those in table 7-1. Similar x^.ational data on 
hospitalizations by cause of injur>, however, are 
not available. Hospital discharge abs racts do pro- 



vide information on what types of injuries patients 
admitted to the hospital have (e.g., fractures, 
burns),, but these abstracts do not typically pro- 
vide any information on injury causes (or even 
information on whether injuries are accidental or 
not). Emergency room data are collected consist- 
ently only for injuries associated with products 
under the surveillance of the Consumer Product 
Safety Commission (CPSC). And, similarly, nei- 
ther health survey data nor traffic accident data 
are both specific and comprehensive. 

Even though there are no national data on hos- 
pitalizations for childhood injuries, there are some 
State-specific data. Data from Massachusetts for 
the year 1980-81, for example, indicate an annual 
rate of hospital admissions due to injury of 7.7 
per 1,000 children aged 0 to 19 and an emergency 
room treatment rate of 216 per 1,000 children 
(234). North Carolina has reported a similar in- 
jury' hospitalization rate of 8 admissions per 1,(X)0 
children aged 0 to 19 ... 1980 (554). These data 
suggest ratios of about 45 hospitalizations and 
1,271 emergency room treatments for each dea.h. 
Nationally,, these figures imply that approximately 
353,000 hospitalizations and nearly 10 million 



Table 7-1.— Number of Accidental Fatalities in Children Under Age 15, by Age Group and Type of Accident, 1984 



Type of accident 



Vehicle-related accidents: 
Motor vehicle accidents . . 
Person killed: 
Motor vehicle occupant 

Pedestrian 

Pedal cycle occupant . 
Motorcycle occupant 
Other/unspecified 

Air, rati, and water craft accidents 

Other vehicle accidents 

Non-vehicle related accidents: 
Fires and burns . . . 

Drowning 

Choking^ 

Firearms and explosives 

Palls 

Poisoning 

Medical accident 

All other . . . 

Total fatalities 

^Ooes not include smothering 



Number of fatalities by age group 





0-4 vr 










< 1 yr 


1-4 yr 


Total, 0-4 yr 


5-9 yr 


10-14 yr 


Total. 0-14 yr 


161 


977 


1.138 


1,016 


1,247 


3.401 


115 


349 


464 


289 


420 


1,173 


14 


502 


516 


488 


321 


1.325 


0 


17 


17 


109 


218 


344 


0 


4 


4 


22 


98 


124 


32 


105 


137 


^08 


190 


435 


1 


31 


32 


31 


75 


138 


0 


9 


9 


17 


24 


50 


139 


641 


780 


325 


183 


1.288 


70 


556 


626 


?29 


265 


1,120 


153 


118 


271 


17 


28 


316 


0 


39 


39 


69 


190 


298 


28 


86 


114 


27 


41 


182 


21 


77 


98 


22 


34 


154 


40 


31 


71 


11 


9 


91 


225 


249 


474 


151 


187 


812 


838 


"2.81 4' ' 


"~ '3^52' 


""1,915 


2,283 


7,850 



SOURCE National Center tor Health Statistics Public ^eaith Service US Departrreni Heailh and Human Services u-toutd'shed daia on accidenlai fat3iMi<»5 among 
children l987 
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emergency treatments annually are due to child- 
hood injuries. Approximately 4,700 children un- 
der age 17 experience bed-disabling injuries^ each 
year (705). 

Childhood accidents are ver>' costly to society, 
even after the tremendous social and emotional 
costs of death and disability are excluded. NCHS 
estimated that in 1980, injury and poisonings (ac- 
cidental and nonaccidental) accounted for 13.3 
percent of acute medical care costs for children 
under age 17, or nearly $2 billion (47^^). Accidental 
injuries probably account for most of this cost, 
which does not include long-term care costs or 
nonmedical costs. 

A detailed study of accidental and other nju- 
ries among Massachusetts children aged 0 to 19 
estimated thac in 1982, the annual direct cost of 
injuries for their hospital and emergency care 
alone was $81.6 million (39). This figure implies 
annual hospital and emergency care costs of $48 
per child (in 1982 dollars). Physician and non- 
hospital acute medical care costs were not in- 
cluded in the study. For the approximately 67 mil- 
lion children aged 0 to 19 in the United States in 
1982, $48 per year would translate into over $3 2 
billion per year (in 1982 dollars). 

Roughly 90 percent of the injuries in the Mas- 
sachusetts study were accidental. ^ Applying this 
percentage to the above NCHS and Massachusetts 
cost figures for all injuries suggests that national 
acute care medical costs for accidental injuries 
would be an estimated $1.8 to $2.88 billion (in 
1982 dollars). These figures do not include all 
acute costs and are several years old. A better 
rough approximation of the present national acute 
medical costs of accidental injuries in children, 
therefore, is S2 to $3.2 billion each year. If long- 
term care costs were included, the estimated costs 
of accidental injuries would be substantially 
greater. 



•A bed-disabling injury is dehned as an mjury resulting m at ka*»t 
one day during wh»ch a person nnusl sl.i> m bed 

'Rough preliminary eslinnales suggest that approximate)y ? to 
percent of emergency room visits for injury and 10 to 15 percent 
of hospitalizations were due to assaults and self-inflicted iniunes 
(38). The extent oi misrecording the Cdui>c uf in)ur> .s unkniuMi 
but It seems reasonable to assume that 90 percent of all emer/.ency 
room and hospital inpatient costs incurred by injured children 
stemmed from accidental injuries 



Causes of Accidental Injuries in 
Children of Different Ages 

As table 7-1 suggests, particulai types of ac- 
cidental deaths tend to cluster in specific age 
groups. Death from choking, for example, is most 
common in infancy. Deaths due to poisonings, 
falls, and drownings are most common in pre- 
schoolers (ages 1 to 4). Deaths from firearms and 
explosives are rare in very young children (un- 
der age 5), but are the third leading cause of ac- 
cidental death in older children (ages 10 to 14). 
Motor-vehicle-related deaths are fairly constant 
across age groups under age 15, but the injured 
party varies considerably across groups. Most in- 
fants killed in motor vehicle collisions are oc- 
cupants of the vehicle, whereas preschoolers killed 
in such collisions are likely to be pedestrians hit 
by an automobile, and older schoolchildren are 
often bicyclists. 

The clustering of accident types in different age 
groups reflects the fact that rates of specific kinds 
of accidents depend substantially on a child's stage 
of growth and development (527). Infants and 
toddlers are particularly susceptible to household 
accidents associated with their increasing motor 
development and drive to explore the environ 
ment. In contrast, accidental injuries in teenagers 
over age 15 (a topic not addressed in this chap- 
ter) are often correlated with risk-taking behavior, 
such as participation in contact sports and unsafe 
driving practices. Boys have consistently higher 
rates of accidental injuries than girls (41,527), but 
researchers have generally resisted speculating on 
the reason for this difference. 

Social and Economic Differences 
in Accident Rates 

Social and economic differences in accident 
rates also exist. One study of infant morbidity 
found, for example, that infants with very young 
mothers had significantly higher accident rates 
than infants with older mothers (635). In general, 
persons with lower incomes have higher injury- 
related mortality rates than wealthier persons 
(527), perhaps in part because lower income peo- 
ple may lack the necessary educ< tion or resources 
to modify their home and neighborhood environ- 
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ments. One study found that fire-related deaths 
in urban children were particularly strongly cor- 
related with income (757). Low incomes are also 
sometimes associated with isolated rural popula- 
tions that may be exposed to greater than aver- 
age hazards (farm machinery, poor roads, high- 
speed travel) and a lack of quick err-rgency re- 
sponse (527). A few particular types of accidents 
(e.g., deaths due to drowning in private swim- 
ming pools) are more likely to occur in wealthier 
populations than in lower income populations. 

Injury Epidemiology and the 
Identification of Countermeasures 

The epidemiology of injuries'* has been ap- 
proached in a manner similar to that used to char- 
acterize acute infectious diseases (527). In the case 
of an infectious disease (e.g., malaria),, a disease- 
producing agent (e.g., a malarial parasite) \s trans- 
mitted by a vehicle (e.g., a mosquito) to a per- 
son (or other host), who then becomes infected. 
Sinilarly, in the case of an injury, the agent of 
the injury is transmitted by some vehicle to a per- 
son, who then becomes injured. The "agent" of 
an injury is some form of energy,; such as heat 
or mechanical energy. (Drowning or other forms 
of asphyxiation are caused by too little energy, 
rather than by too much.) The "vehicle" may be 
a cigarette (causing a fire), a car, the water in a 
swimming pool, a poisonous household cleaner, 
or gravity (the vehicle for a fall). 



^Iniurv cpidemuilogv alterrpt^ tn descnbt the ch«irdctemtje<. (»t 
in)une<; and the hector*, that contribute to th^^m 



Injury epidemiology focuses on the full range 
of factors affecting the injury before, while, and 
after the injury happened that could have pre- 
vented it or reduced its severity. Once these spe- 
cific factors have been identified, they may sug- 
gest interventions that can be employed before, 
during, or after an event. A matrix such as that 
shown in table 7-2 can be used to show potential 
targets for intervention (239). 

In identifying interventions to reduce acciden- 
tal childhood injuries, surveillance research— i.e., 
''esearch into how specific injuries are clustered 
in time and space— is a potentially useful tool. In 
the case of child pedestrian injuries, for example, 
surveillance research couid investigate where and 
when the injuries most frequently occurred; what 
the children were doing when they were injured; 
the char. Jteristics and conditions of the automo- 
biles involved; the actions and conditions of the 
drivers; and the medical response and treatment 
available after the injuries occurred. The results 
of such research might even suggest the areas most 
susceptible to intervention (e.g., a specific inter- 
section near a school where placing a crossing 
guard could reduce injuries). 

Countermeasures are usually based on con- 
siderably less information than that illustrated in 
this example. Lack of detailed surveillance data 
hinders both the identification of a cluster of ac- 
cidental injuries and the evaluation of an inter- 
vention to decrease the number of such injuries 
^58). 

In a slightly different approach to identifying 
interventions, Haddon identified 10 general coun- 



Table 7.2.-Preventin£ Motor-Vehicle/Child Pedestrian Injuries: Potential Targets for Accident Intervention 



Phases 



Before an accident 
During an accident 

After an accident 



— H uman factors 
Hazardous activity, such as 
playing in traffic 

Conditions of children that 
might increase trauma 
damage (e g., hemophilia) 

First-aid abilities of 
bystanders 



^^^i^ ggts ^or i n tervention 

)!Ghic\e factors^ 

Braking capacity of vehicles, 
condition of brakes 

Sharp objects and edges on 
front of car, high bumpers 

Property damage (irrelevant to 
injury) 



Environmental factors 

Parked vehicles and other 
obstructing obiects 

Hard road surfaces and other 
objects, street designs that 
increase exposure tc vehicles 
Rapidity of response and 
adequacy of emergency 

afT", — ~~ ~ — _ _ . medical system 

cnnn.T. " " " '''' '''''''' ageoroTrran-i^^^rss.oTraiheMhrn-a mode ori;a;;^ iat.on See d.scus ^^i;^^ 

™ TnT.'l\'^TS^^^^^^^^ V.i ^-^^--c^ paper b> L S Robertson Ch.ldhoo. H.unes Knclecgc and Sirateg.es for P.evor„.on 



prepared (Or O.fice 01 Technology Assessment US Congress v;ashingion DC Pcbri-arv 1987 
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termeasures applicable to a variety of hazards, 
whether physical, chemicaK or biological (238). 
Table 7-3 lists these general countermeasures and 
specific examples of countermeasures applicable 
to two types of accidental injuries. All 10 general 
countermeasures may not be applicable to ever> 
injury type, but a systematic review of each may 
suggest countermeasures that are potentially mure 
effective or efficient than traditional measures. 
Various authors have used Haddon's conceptu- 
alization of countermeasures to suggest numer- 
ous options for a wide variety or injuries (136, 
167,240,424,533,530,618). 

Although a general conceptual analysis such as 
Haddon's is useful for identifying potential inter- 



ventions, it cannot be used to estimate the rela- 
tive necessity, effectiveness, cost, or feasibility of 
undertaking any particular option. In an area 
where most drownings occur in rivers or oceans, 
requiring fencing around private pools, for exam- 
ple, is likely to have little effect on drowning 
deaths. Similarly, if most children who drown 
know how^ to swim, increasing swimming educa- 
tion may be a relatively ineffective strategy. Fur- 
thermore, without adequate research on the ef- 
fect of such training, there is no guarantee that 
the training w ill not incrv?ase the total amount of 
swimming and actually increase the number of 
deaths. It is in answering these questions that sur- 
veillance research and other research on the ef- 
fectiveness of various optiont find their utility. 



Table 7-3.— General Countermeasures to Hazards: Examples of Their Application to Two Specific Hazards 



General c ountermeasure 

1 Prevent creation lor accumulation) 
of hazard 

2 Reduce amount of hazard 

3. Prevent the release of the existmg 
hazard 

4 Modify the release of the hazard 



Separate hazard n time and space 
from those to be protected 

Place physical barrier between 
hazard and those to be protected 

Modify relevant basic qualities of 
the hazard 



Examples of countermeasures to address specific hazards 



Make that which is io be protected 
more resistant to the hazard 

Begin to counter the damage 
already done by tne hazard 



10 Stabilize, repair, and rehabilitate the 
object of the damage 



Example 1. Preventing drowning 

and submersion injury ^ 

Prohibit private, unsupervised 
swimming pools 

Reduce the number or permitted 
depth of private, unsupervised pools 

Teach all children to swim 

Place sensors in dams and levees 
to signal appropriate release of 
water 

Place playgrounds at a distance 
from streams, lakes, or poo's 

Fence swimming pools, fence 
playgrounds near streams, lakes, or 
poois 

Not applicable— Water is not 
modifiable m any acceptable way 

Encourage children to exercise to 
increase lung capacity 

Place undenr>ater lights in pools, 
tram lifeguards and parents ip 
resuscitation 

Improve treatment and rehabilitation 
services to near-drowning victims 



Example 2* Preventing medication 

poisoning in small ch ildren 
Reduce use of drugs; get rii of old 
medications 

Prescribe or package less 
medication per bottle 
Discourage medications in homes 
with small children 
Use coating on tablets to delay 
absorption, allow time for treatment 

Keep medications in high or locked 
cabinet 

Use child resistant packaging 



Make tablets too large for children 
to swallow, make liquids very 
unpalatable 

Educate children regarding dangers 
of Medications 

Educate the public regarding use of 
keeping ipecac and activated 
charcoal in every home 
Tram emergency personnel m 
poison identification and treatrr,°nt 
techniques 

sbTjRCESni^a7filecrf^ Hdioon'j^ O^'^QTscape of TiQersT^Ecolog^cTiote Technolog^Wel^ 72 A4 i970 LS Rober... Childhood Injuries Knowledge 
and Stfalegies tor P- ^nticn paper prepareri 'or Qf'ice of Technology Assessment U S Ccngress /Jashmgton DC February i987 and P Steele and 
OA Spyl'er Poiso . PeC d'^ N Am 32(1) 77 66 l965 
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EFFECTIVENESS OF PREVENTION STRATEGIES 



There are three broad strategies for preventing 
accidental injuries in children: 

1. Persuasion /education: persuading people to 
increase their self-protection (e.g., through 
education or reminders to use seatbelts;. 

2. Regulation of behavior: requiring people to 
increase their self-protection (e.g., by pass- 
ing laurs requiring the use of seatbelts). 

3. Automatic protection: providing automatic 
protection from injury through product or 
environmental design (e.g., by designing au- 
tomobiles so that a person is automatically 
seatbelted v^hen in the vehicle) (451,531). 

In terms of the matrix in table 7-2, all of these 
strategies focus on the period either before or dur- 
ing an accident, rather than after an accident/ In 
general, the first tvjo strategies target human fac- 
tors for intervention and are usually implemented 
at the State or local level. The strategy of auto- 
matic protection, on the other hand, generally tar- 
gets "vehicle" (i.e., transmission agent) factors or 
large-scale environmental factors and can often 
be implemented nationally.^ 

The following discussion examines the effective- 
ness of these three general strategies in the con- 
text of specific interventions to prevent selected 
kinds of childhood injuries. An intervention, as 
used here, is a way of increasing the use of a 
preventive technology (e.g., a media campaign 
to increase smoke detector use, or the establish- 
ment of an agency to regulate potentially injuri- 
ous products). Assessing the comparative effec- 
tiveness of alternative strategies depends on the 
effectiveness of the particular interventions Such 
assessment is complicated by the fact that the in- 
terventions themselves vary in effectiveness, and 
by the fact that different strategies (e.g., educa- 
tion and regulation) may be combined in one in- 
tervention (e.g., a program that both teaches peo- 



'Poslevem environmental factors that can reduce the seventy ot 
injury (e g , rapid trained emergencv response) are not included in 
the preventive strategies discussed here 

"Classification of interventions into three ge.neral preventive strat- 
egies IS «i useful way to think about interventions, but, of course 
a particular intervention may borrow from two or even all three 
strategies For example, a landlord could be required by law to 
change a tenant s environment 



pie how to install smoke detectors and requires 
their installation). 

The critical outcomes of an intervention are the 
number of accidental injuries prevented and changes 
in the severity of such injuries. But many evalu- 
ations of accident prevention programs are not 
designed to capture these outcomes (or cannot at- 
tribute the outcome to the intervention). The nec- 
essary data may not be obtainable or may be pro- 
hibitively expensive; or, the target population for 
the intervention may be so small that effects en 
injuries cannot be detected or attributed to the in- 
tervention with any statistical significance (58). 
Consequently, many studies report intermediate 
outcomes (e.g., the installation of a safety device). 

The problem of attributing critical outcomes to 
the intervention employed is particularly acute for 
educational interventions. Figure 7-1 illustrates the 
effect of a public education program for prevent- 
ing burns if two-thirds of the population at each 
step in the education process went on to the next 
step. Not all of those in the target population are 
exposed to the educational messages, and not all 
of those who are exposed actually comprehend 
the messages. Even smaller numbers of people 
change their behavior. The ultimate effect of the 
program in reducing injuries would be expected 
to be very small; it might be undetectable even 
if the study were designed to measure it. 

Persuasion/Education 

Persuasion as a strategy to prevent childhood 
accidents is the historical cornerstone of injury 
prevention, but its success varies and is widely 
debated. Although educational programs can be 
relatively inexpensive and do not typically en- 
counter the political resistance that regulatory 
programs often do, they tend to have only mod- 
est effects at best. One major educational program 
for older teens— driver education in public schools 
—has actually incre-ised the incidence of acciden- 
tal injuiy (539).^ This experience suggests that sim- 

Mn Connxlicut when a driver education program was dropped 
fron nme >chool districts following the elimination of State fund- 
ing f( - t\c prcgram, licensure and crashes of lb- and i /-vear-oId<; 
in {hose nme districts unhke districts that maintained the program 
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Figure 7-1.— Attenuation of the Effect of a 
Public Education Program 
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SOURCE Adapted from E McLoughho.C J Vince AM Lee.etal Project Burr 
Prevention Outcome and Implications Arre'-ca" Jownal o* PubiK 
Health 72(3)241-247. 1982 



ilar educational piograms for younger children 
(e.g., swimming lessons) may not reduce injuries 
if education results in increased exposure to a 
hazard. 

The effectiveness of persuasion as a strategy 
often depends on the frequency of the behavior 
that one is attempting to change. In general, the 
more frequent the behavior that people must 
change in order to protect themselves or their chil- 
dren and the greater the effort required to change 
it, the less effective will be programs to persuade 
them to do so (41,531). 

Motor-Vehicle-Related Injuries 

Before laws were passed requiring the use of 
child restraints in automobiles, several programs 
sought to increase voluntary use of this preven- 

through local funding, decl'^ed precipitously (532' A Canadian 
study found that .r>olor vehicle crash rates of teenage dnvers were 
nnuch more strongly correlated with age than ivith Jnvtr eJuca 
tion and experience. \ev\l> liLenscJ 18 year ^ilds had riiughl> iht 
same crash rates as 18-year-olds with 2 years of driving expenonre 
bolh groups of IS-year-olds had much lower crash rates than newly 
licensed 1^-vear-olds (535 > 



tive technology. Two studit^ showed some suc- 
cess. One, a controlled study of pediatric prac- 
tices, found a modest short-term increase in the 
use of child restraints among families whose pedi- 
atricians prescribed the restraints and demon- 
strated their proper use (523). In a second study, 
mothers of newborns who were randomly selected 
to receive a free child restraint used the restraints 
more than both mothers who were given only 
educational materials and those given neither in- 
formation nor free restraints (522). The improve- 
ment was modest, about a 7- to 8-percent increase 
in use compared to the control group. 

Attempts to reduce child pedestrian injuries 
have generally focused on teaching children 
appropriate pedestrian behavior (or to avoid 
crossing streets altogether) (235). Although some 
studies of these interventions indicate that chil- 
dren acquire pedestrian skills ^asily (774), others 
are more cautious. One such study used model 
cars and roads to teach children pedestrian skills. 
After training, less than half the children remem- 
bered to look for turning cars, and a substantial 
number of children (half the 6-year-olds and 25 
percent of 9-year-olds) did not remember to stay 
in the crosswalk. On the positive side, an educa- 
tion program in three cities resulted in a 20- to 
30-percent reduction in child pedestr* d\ injuries 
involving children darting into the street (509). 
This program used film and television spots to 
teach children to stop and look for moving ve- 
hicles. 

Fire-Related Injuries 

The wide variation in outcomes that can result 
from different persuasive strateg'cs is well dem- 
onstrated by programs to preven fire-related in- 
juries (although presumably other factors entered 
into the outcomes as well). In one experimental 
program, pediatricians counseled families regard- 
ing the importance of smoke detectors The coun- 
seled group increased the proportion of correctly 
installed detectors by 41 percent, while the un- 
counseled control group c^id not change behavior 
(429). In Missouri, a community awareness pro- 
gram using media, school, and group presenta- 
tions surceeded in decreasing burn deaths by an 
apparent 43 percent (although probably not ail 
of the decrease was due to the education program) 



ERIC 



154 • Healthy Children Investing m the Future 



(197). A community a.vareness program in iwo 
Massachusetts communities, on the other hard, 
increased self-reported knowledge of preventive 
actions but had no detectable effect on the num- 
ber of burns (416). 

A Baltimore, Maryland, program to mcrease 
smoke detector use gave free detectors to people 
who requested them. In a study of 231 people ran- 
domly selected from among the 3,720 recipients, 
investigators found that 92 percent of fhe'^r de- 
tectors were actually installed, and 88 percent 
were operating correctly 4 to 9 months later (217). 
Furthermore, the recipients were highly concen- 
trated in areas of the city with the greatest fire- 
injury rates. 

Other Home Injuries 

Many injuries, particularly to very young chil- 
dren, occur at home. But "safety-proofing" homes 
has proved difficult to do (134). The fact that an 
educator may be trying to change many behaviors 
and environmental factors simultaneously (e.g., 
storage of hazardous products; use of window 
locks; lowering of water heater settings; may con- 
tribute to reduced impact of the message and a 
lower probability of compliance (134). 

In one program aimed at reducing home inju- 
ries associated with 10 categories of household 
items, a prepaid health plan furnished parents 
with information regarding appropriate use and 
storage of these hazardous items at the time of 
a pediatric health care visit (135). In a followup 
telephone call, parents claimed to have made 
many of the items inaccessible to children. An on- 
site inspection of homes, however, showed no 
difference in access to hazardous items compared 
to access in a control group of families who had 
received no information. 

In contrast, a Massachusetts home inspection 
program that used family counseling at the time 
of a sanitary code inspection to educate parents, 
with the inspectors actually installing some safety 
devices themselves, showed significant improve- 
ments in reduction of household hazards ir the 
inspected homes when compared with homes in 
a control group (191). 

Pediatricians are a common source of safety 
education for parents, although most pediatricians 



actually spend little time in injury prevention 
counseling (521). An American Academy of Pedi- 
atrics program known as TIPP (The Injury Pre- 
vention Program) encourages pediatricians to 
educate parents about accident prevention by pro- 
viding the physician with a schedule for introduc- 
ing injury topics to families and with materials 
on these topics suitable for general distribution. 

When pediatric counseling is extensive, it can 
sometimes have an effect. In a group of families 
where parents were given written materials re- 
garding falls, were counseled by a pediatrician, 
and were exposed to reminders at each visit, falls 
occurred in 10 percent of infants during the sub- 
sequent year compared to 17 percent in a com- 
parison group that did not receive the messages 
(355). In another study, families who were coun- 
seled by pediatricians regarding six categories of 
household hazards had significantly ^^ewer haz- 
ards apparent at followup than families in a con- 
trol group (51). 

Poison information centers are a longstanding 
and effective intervention to prevent serious in- 
jury Q00.178), Their primary purpose is to reduce 
the seventy of poisoning injury by providing in- 
formation and assistance to parents after a sus- 
pected poisoning. Educating parents regarding the 
use of these centers has been shown to decrease 
inappropriate use of hospital emergency rooms 
(100). 

Regulation of Behavior 

If changes in behavior are effective in prevent- 
ing injuries, but education is only partially suc- 
cessful in changing behavior, then requiring be- 
havioral change may be more effective. Many 
accident problems, however, are not well suited 
to a regulatory strategy (e.g., proper storage of 
household poisons). And since the essence of the 
regulatory approach is that peoples voluntary 
choices may be contrary to the ideals of public 
health, regulation of behavior raises issues regard- 
ing the relative importance of individual freedom 
V. public health and public dollars. Still, regulat- 
ing behavior has been very effective in increasing 
the use of several technologies, most notably child 
restraints in automobiles and smoke detectors. 

The effect of laws and administrative rules, like 
the el feet of persuasion, depends to some degree 
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on the frequency of the required behavior. Also 
important are the public observability of the be- 
havior, the degree to which the behavior is sanc- 
tioned by the community, and the ability to en- 
force the law. 

Motor-Vehicle-Related Injuries 

The gradual implementation of individual State 
laws requiring infant safety restraints in automo- 
biles has provided an opportunity to compare be- 
havior in those States, before and after the law^s 
were implemented,, with behavior in Stales with- 
out such laws. Tennessee was the first State to 
pass such a law (in 1977); it required all children 
under the age of 4 in parent-owned automobiles 
to be restrained in an infant or child seat unless 
they were traveling in an adult's lap. (This excep- 
tion to the law was later removed.) In the first 
3 years after Tennessee's law was implemented, 
restraint use by children under the age of 4 in- 
creased from 8 to 28 percent (753). Fatalities to 
children in this age group declined by about 50 
percent between 1978 and 1983, in parallel with 
increased enforcement of the law (130). The de- 
crease in fatalities was greater than expected given 
the observed increase in use of restraints, so fac- 
tors other than the use of restraints were prob- 
ably at work as well. 

By 1984,, all 50 States had enacted lawb requr- 
ing the use of safety restramts for children in au- 
tomobiles (29). Several States have,^ like Tennes- 
see, reported impressive increases in the use of 
child restraints and decreases in child mortality 
following implementation of the laws (231,577,, 
753).^^ No national estimate of injury reduction 
due to the cumulative effect of child safety re- 
straint law<^ is available. Undoubtedly, howe\ er, 
these laws contributed to the 36-percent decline 
in motor vehicle occupant deaths among children 
under age 5 between 1980 and 1984 (234,713). 

Whether as a result of laws or increased con- 
sumer awareness,, observed use of child safety re- 
straints in automobiles in the United States has 
increased substantially over the past few years. 
The National Highway Traffic Safety Adminis- 
tration (NHTSA) reports that use of restraints 



'^^ Again, some ot the decrease m mortality may be due to tat tors 
other than restraint lav\s (3i 




Photo credit American Associauon fot Automotive Medicine 

Infant seats have contributed to substantial reductions 
in nnotor-vehicle-reiated injuries to children 



among children under age 5 more than tripled be- 
tween 1981 and 1986— from 22.8 percent in 1981 
to 75.8 percent in 1986, based on a 19-city obser- 
vational survey. Furthermore,^ the percentage of 
young children who were correctly restrained in- 
creased from 17 to 67 percent of all observed chil- 
dren during this period. Engineering improve- 
ments that have made child safety restraints easier 
to use may have contributed to the increase in cor- 
rectly used restraints (29). 

Still,, there is considerable room for improving 
child safety restraint laws. As shown in table 7-4, 
many States require safety restraints in automo- 
biles only for very young children. Altogether, 
38 States have no restraint requirements for chil- 
dren over age 5 (and many States do not require 
restraints for children over 3 or 4) (719). Most 
other States have general seatbelt laws that require 
persons other than very young children to be re- 
strained; a few States do not require seatbelts for 
adults but do require older children to wear them 
(719). Laws covering only certain ages and ex- 
empting certain vehicles may fail to prevent a sub- 
stantial number of avoidable deaths. One analy- 
sis of motor vehicle occupant fatalities in very 
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Table 7-4— Comparison of Child Safety Restraint Laws in 50 States and the District of Columbia, June 1987 



State 




Year 
effective 


Aqg rPfJiJirPfi 

to be restrained 


tn hp in 

safety seat 


npnpr^l Halt tQiti 
yclici al Ucil idW 

children'^ 


comments 


Alabama . . 




1982 


Under 3 


Undpr 1 


No 




Alaska . . . 




1985 


Under 6 


[ Infipr A 


No 




Arizona 




. . . 1983 


Through 4 


Throunh 4 


Nn 


a,b,d 


Arkansas 




1983 


IJnripr ^ 


Undpr 


No 




California 




1983 


Under 4 


Under 4 


Yes 


a,b 


Colorado 




1984 


Undpr 4 




Ypq 


K 

u 


Connecticut 




1982 


Under 4 


Undpr 4 


Yes 




Delaware . 




1982 


Under 4 


Undpr A 


Nn 


3 


Distnct of Columbia . 




1983 


Under 6 


Under 3 


Yes 




Flonda . . . 




1983 


Under 6 


Under 4 


Yes 


d 


Georgia 




1984 


Under 4 


Under 3 


No 




Hawaii . . , 




1983 


Under 4 


Under 3 


Yes 




Idaho 




... 1985 


Under 4 


Undpr 4 


Yes 


a,b 


lllinots 




1983 


Under 6 


Undpr A 




Ct,U 


Indiana 




. . 1984 


Under 5 


Under 3 


Yes 




Iowa 




1985 


Under 6 


Under 3 


Yes 


d 


Kansas 




1982 


Under 4 


1 Inrip r A 


Yes 


a c d 


Kentucky 




. . . 1982 


Under 40" 


Undpr 40" 




a b 


Louisiana 




1984 


Under 5 


Under 5 


Yes 




Maine . 




1983 


Under 12 


Under 4 


No 


a,d 


Maryland 




. . . 1984 


Under 5 


Undpr 






Massachusetts 




1982 


Under 12 


1 Inrlpr ^ 


No 


H 

u 


Michigan 




1982 


Through 4 


Throunh A 


Yes 




Minnesota . 




- . 1983 


Under 4 


Under 4 


Yes 




Mississippi 




. . 1983 


Under 2 


Under 2 


No 




Missouri . 




1984 


Under 4 


Under 4 


Yes 




Montana 




1984 


Under 4 


Under 2 


Yes 


a,b,d 


Nebraska . . 




. . . 1983 


Under 4 


Under 1 


No 




Nevada . 




1983 


{Infipr ^ 


1 Inrtpr *^ 

KJ 1 ILJC 1 \J 






Nev; Hampshire 




. 1983 


Under 5 


Under 5 


No 


d 


New Jersey 




1983 


Under 5 


l> 1 lU C 1 ^ 


Yp<; 

1 Cd 




New Mexico 




1983 


Under 11 


Under 5 


Yes 




New York 




1982 


Under 10 


Under 4 


Yes 


cj 


North Carolina 




1982 


Under 6 


Under 3 


Yes 


d 


North Dakota 




1984 


Through 5 


Under 3 


No 


d 


Ohio 




1983 


Under 4 


Under 4 


Yes 


b 


Oklahoma 




1983 


Undpr ^ 


1 InrlP r A 


Yp<i 

1 Cd 




Oregon 




1984 


Under 16 


Under 1 


Yes 




Pennsylvania . 




1984 


Under 4 


Unoer 4 


No 


3 


Rhode Island 




1980 


Through 12 


Through 3 


No 




\yai\Jiiiia 




1 iJOO 


1 \ nfitir A 


1 1 r\ ^ A r A 

unaer *♦ 


Mrt 
INO 




OOUlD uaKOis - 




iyo4 


unaer o 


Under A 


No 


d 


Tennessee 




1978 


Under 4 


Under 4 


Yes 


d 


Texas . . 




1984 


Under 4 


Under 2 


Yes 




Utah . . . 




1984 


Under 5 


Under 2 


Yes 


a 


Vermont 




1984 


Under 5 


Under 5 


No 


d 


Virginia 




1983 


Under 4 


Under 3 


Yes 


d 


Washington 




. . 19S4 


Under 5 


Under 1 


Yes 


a 


West V«rginia 




1981 


Under 9 


Under 3 


No 


d 


Wisconsin . . 




1982 


Under 4 


Under 2 


No 


d 


Wyoming 




1985 


Under 3 


Under 3 


No 


b 


KEY TO COMMENTS 















a— Law applies onty \o parents and legal guardians 

h— Reslraml required ^or child of specified age <css than 40 pounds 

c— Kansas law appnes only to chtlriren riding m the front seat 

d— State has upgraded its ongir ai child restraint law This table reflects those revisions 

SOURCE US Departmsnt of Tiansportation N jtionai Traffic, dnd highway Safety / dmmist'ation unpublished data on child restraint laAiS Washtngton, DC, June 1987 
and July 1 1987 



young children (ages 0 to 5) concluded that in 
some States,, up to 43 percent of deaths occurred 
in children who would not have been covered un- 
der restraint laws as of 1984 (636). 

The evidence regarding the role of enforcement 
in improving the effectiveness of restraint use is 
somewhat conflicting. A few studies of specific 
enforcement efforts have found that such efforts 
had little additional effect (535). However, one 
study of seatbelt use found that Texas had the 
highest rate of compliance in the Nation,, a rate 
which Texas authorities attributed to vigorous en- 
forcement efforts (518). 

Fire-Related Injuries 

The presence of a properly installed and func- 
tioning smoke detector is associated with large re- 
ductions in the number of deaths from residen- 
tial fires (415). A national survey found that the 
proportion of households with smoke detectors 
increased from 22 percent in 1977, to 46 percent 
in 1980, to 67 percent in 1982 (722). In specific 
cases, legislation requiring the installation of 
smoke detectors in private residences has beer 
associated with decreased deaths. In Montgomery 
County, Maryland, where smoke detectors are re- 
quired by law in all residences, the number of 
working detectors is greater (and the number of 
residences without detectors smaller) than in 
nearby (and demographically similar) Fairfax 
County, Virginia, which does not have such a 
law. Furthermore, after the law was enacted, fire 
deaths declined more rapidly in Montgomery 
County than in Fairfax County (415). 

Other Injuries 

Regulation has proved successful in preventing 
drownings associated with children entering un- 
supervised swimming pools. The annual pool- 
associated fatality rate in Honolulu,, Hawaii, 
where fences and childproof gates around pools 
are required, is approximately one-third that of 
Brisbane, Australia, which has a similar climate 
and pool-to-household ratio but no fencing re- 
quirement (480). 

Bicycle helmets have been proposed as a po- 
tential new target for regulation. In 1984,, 344 
young children died from collisions between 
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motor vehicles and pedal cycles (bicycles and 
tricycles) (see table 7-1). In addition, an estimated 
582,000 emergency room visits by children were 
attributable to bicycle-related injuries in 1985 
(667). Approximately 14 percent of motor-vehicle/ 
bicycle collisions result in head injuries to the cy- 
clist (190). These figures imply that the use of bi- 
cycle helmets might substantially reduce severe 
injury resulting from bicycle falls and collisions, 
although valid studies of the relationship between 
helmet use and bicycle-related injuries do not ex- 
ist. Helmet use is uncommon among children. An 
Arizona study found that less than 2 percent of 
Tucson children commuting to school by bicycle 
wear helmets (745). To OTA's knowledge, the use 
of bicycle helmets is not required in any State or 
municipality in the United States. 

It is difficult to separate the effectiveness of reg- 
ulation alone from the effectiveness of the accom- 
panying education and enforcement. A conscious 
combination of the three applied to a specific 
problem, however, can be extremely effective. 
Box 7-A describes the successful application in 
New York of a combined strategy to reduce fatal 
injuries from falls out of windows. 

Automatic Protection 

Providing automatic protection avoids the need 
for individuals to alter their behavior; it requires 
only a one-time change that does not depend on 
altering behavior. An airbag installed in an au- 
tomobile,, for example, does not require the indi- 
vidual to "buckle-up" every time he or she gets 
in the automobile. Automatic protection can be 
brought about not only by regulating products 
but also by eliminating hazards in the environ- 
ment (e.g., dangerous intersections). The design 
of automobiles, children's products, ar. J medica- 
tion packages are areas where automatic protec- 
tion has been widely and sue essfully implemented 
to reduce injuries. 

For automatic protection to be successful, the 
manufacturers and producers of potential hazards 
must be aware of and use technical strategies to 
reduce the hazardous characteristics of the prod- 
ucts. In some cases, a private entity or the gov- 
ernment itself can reduce a hazard through envi- 
ronmental changes, such as by providing better 
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Box 7-4.— Example of a Successful Strategy 
To Prevent Fatal Chilc^hood Injuries From Falls 

An effort by the New York City Health De- 
partment illustrates the effect that can be ob- 
tained by combmmg good surveillance lesearch. 



a simple and effective preventive technology, and j 
an interv€ Uion that combiries persuasive and 
regulatory strategies. An investi^^ation of 201 fa- 
tal falls, conducted between 1965 and 19^^, re- 
vealed that 61 percent of fatal falL m chiiuren 
under age ^5 and 85 percent of those m children 
under age 5 were falls jt of windows. Further- 
more, 96 percent of tne tatal falls occurred m 
three of the five boroughs ot the city (Bronx, 
/fOoklyn, and Manhattan) 

The most feasible technical approach o ad- 
dressing this problem was identified as the instal- 
lation of barriers over windows. A campaign was 
launched in high-nsk neighborhoods to persuade 
parents or landlords to install such barriers io07). 
Eventually,^ the Health Department issued regu- 
lations requiring landlords to install the barriers 
whenever they were asked to by tenants. The 
number of children's deaths due to fatal falls 
from windows declined dramatically as a result 
—from 30 to 60 per year in the mid-19e)0s to 4 
in 1980 (55). 

After a while, as families moved and children 
were born in new families, the nui.iber of fatal 
falls from windows increased. In July 1986, the 
city changed the regulation. It now requires land- 
lords to install barriers m windows in buildings 
where there are children Mnder age 11, regard- 
less of w^hether a parent has requested the barrier I 



street lighting or installing a traffic signal. Reduc- 
tion of hazards assc , »ted with private products 
can sometimes be ac^^ ^nplished without regula- 
tion if consumers are discrim^'natin^^ enough to 
choose items that are safe ^ (and somttimos if they 
are willing to pay rr^re as \ .11). Where such 
voluntary changes are insufficient,, government 
regulation may be employed to force manu- 
facturers to meet soine standard of safety . Uni- 
form regulation can ensure that producers who 
want to make their products safer are not placed 
at a competitive disadvantage when safety fea- 
tures increase production costs, and that con- 
sumers need not (or cannot) trade off safety and 
cost. 



Motor-Vehicle-Reiated Injuries 

Attempts to reduce automobile injuries have in- 
cluded both product ar i environmental changes. 
The Motor Vehicle Safety Act of 1966 (Public Law 
89-563) required automakers to include certain 
bafecy features in 1968 and subsequent model 
car5.^^ Automobile safety regulations are admin- 
istered by NHTSA. 

Estimates of the effect' )f these standards, based 
on comparison of fatalities associated with vehi- 
cles to which the standards did or did not apply,, 
indicate approximately 15,000 fewer deaths per 
year (in all age groups) in the early 1980s than 
would have occurred without the standards (536). 
Some of the continued reductions in automobile- 
associated deaths observed in the 1980s can prob- 
ably be attributed to the continued atirition of old 
vehicles that did rot meet the standards. The ef- 
fect of the standards on death rates of children 
alone has not been estirr.ated. 

Automatic restraints (airbags or automatic seat- 
belts) are a current area of controversy among in- 
dustry, consumer groups, and government. Such 
restraints are now provided in a few car models 
and are currently scheduled to become manda- 
tory by 1990 unless a^ least two-thirds of the U.S. 
population resid2S in States with mandatory seat- 
belt use by that time. 

Other possibilities for improvement als(» re- 
main. For example, many vehicles still have pro- 
trusions such as knobs and tapered dashboards 
that can cause injury to the faces,, heads, and 
chests of in'^'viduais during crashes or sudden 
Iraking (75^ . One study found that 12 percent 
of chilo-en's injuries in motor vehicles occurr*ed 
in noncrash braking or swerving (^) 

Street and highway improvement can also sig- 
nificantly affect vehicle-associated deaths in aP 
age groups— adults as well as children. For exan. 
pie,, deaths due to crashes at railroad crossings de- 

Tht' i.alcty features included shoulder beUs, tnergy-absorbing 
-,lvt nn^ ass(.mblieb< irteriur p.iJJin^, ^tat integrity, and side run- 
ning hi hts, among others Sub^^quent standards vvere imposed for 
hoodlatch, brake fluids, and head restraints (1969). child seating 
systems and power-ope a ted windows U*^/] ), retread tires and thn^ - 
mabilitv mteriur materials (1072; side door and roul strength 
M<373i, one-piece lap and shoulder belts ^1^74) rear-er d fuel sys- 
tem mtegrity and win-Jshield /one intrusion (i'^7o), and, most re- 
cently eye-level braise lights i\oSo) 
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dined by 52 percent between 1974 and 1984, at 
least in part as a result of railroad crossing im- 
provements brought about by the Highway Safety 
Act of 1973 (133). Vehicle-associated deaths can 
be further reduced by such measures as improved 
road-striping and installation of energy-absorbing 
materials at selective roadside sites where crashes 
are likely to occur (357,766,767). Better street de- 
sign in areas of high-density housing holds po- 
tential for reducing the number of child pedestrian 
deaths (235,528). Federal grants to the States for 
road construction and site modification to reduce 
crash incidence and seventy are administered by 
the Federal Highway Administration. 

Changes in right-tum-on-red laws and speed re- 
duction are tv.^o examples of legal interventions 
that have been suggested to decrease motor-ve- 
hicle-related injuries. A study of motor vehicle ac- 
cidents after the implementation of right-turn-on- 
red laws found that the number of child pedes- 
trian injuries was 30-percent higher after the laws 
were in place, and that most of the increase took 
place in urban areas (778). 

Speed reduction, through enforced speed limits 
or limited top speed capacity in automobiles, has 
been widely cited as a way to decrease fatalities 
(444,535). Recent legislation (Public Law 100-17) 
permits States to raise speed limits on rural high- 
ways to 65 mph. There is evidence that rural areas 
had higher automobile fatality rates than other 
areas even before this legislation (43). Future 
studies can evaluate whether higher legal speed 
limits in these areas furthe* increase fatality rates. 

Injuries From Toy^ cind 
Other Consumer Produ^^tc 

Toys and other produv.ts intended for use by 
children aie subject 3 voluntary product safety 
desigr (by marufactarers) c^nd to consumer prod- 
uct regulation administered by CPSC. "^hat Com- 
mission was created in 1972 (Public Law 92-573) 
and has the author'ty to promulgate mandatory 
safety standards for any consumer product that 
poses an "unreasonable risk" of injury or illness. 
(The Commission does not have jurisdiction over 
food*;, drugs, tobacco products,, firearms, boats, 
aircraft, or motor vehicles.) In extreme cases, 
CPSC can ban products from the market (15 
U.S.C. 2052). 



The statut that are adminiscereJ by CPSC 
contain wording directing particular attention to 
products used b> children, making this organiza- 
tion the Federal agency most directly involved in 
regulating children's products. Bicycles, for ex- 
ample, were one of the first major products for 
which CPSC developed standards (241). The 
Commission tested 277 toys and children's prod- 
ucts with suspected hazards during fiscal year 
1985, 58 percent of the tested products failed to 
comply with CPSC standards. 

The implementation of "childproof" caps on 
certain drugs and household chemicals is a ma- 
jor success story in product regulation's effect on 
chile? safety. Child poisoning deaths from aspi- 
rin declined 80 percent between 1965 (the year that 
manufacturers voluntarily adopted container caps 
that were difficult for children to remove) and 
1975 (137). The Poison Prevention Packaging Act 
of 1970 (Public Law 91-601) resulted in further 
pa.ckaging standards, implemented by CPSC be- 
tween 1972 and 1980. Reported ingestions of the 
regulated products by children under age 5, meas- 
ured from the year that a given product jvas reg- 
ulated to 1983, declined f^^m between 40 and 90 
percent, depending on the product (668). Nonethe- 
less, over 60,000 unintentional ingestions of prescrip- 
tion medications by children under age 5 were re- 
ported to poison control centers in 1985 (694). 
Household solvents, corrosives, and caustics con- 
tinue to result in a child hospitalization rate of 
about 5 to 12 per 100,000 children each year for 
each category of product (645), or an estimated 
3,000 to 7,500 children per product type.*^ 

CPSC has been the subject of considerable re- 
cent controversy. During the 1980s, the Commis- 
sion has emphasized voluntary rather than man- 
datory industry standards for un^afe products 
(622). It has been criticized not only for a lack 
of mandc^'ory standards for what are perceived 
as substantial problems (538) but also for its use 
of cost-oenefit calculations when considering 
product regulation (406; and for its alleged lax en- 
forcement of existing standards (596). 



The Consumer Troduct SdU'lv Comrr.jsbiun iCPSCi is nut ihc 
unly Federal re>4ulatury agency involved .n thf regulation of poi- 
sonous prod 'cts The Food and Drug Administration ior exam- 
ple, has proRU/ted poison L'du(ational materials and ha- required 
warning labels on both prescription and over-lhe-t<)i:nter drugs 
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Recent products with which CPSC has been in- 
volved include proposed regulation of all-terrain 
vehicles and hot water heaters. In the fonner case, 
CPSCs own database has documented a dramatic 
rise in injuries, and the Commission is still debat- 
ing the appropriate regulatory policy (407). In the 
case of hot water heaters, addressed by CPSC at 



the time of a public petition, the Commission has 
chosen to rely on voluntary compliance of man- 
ufacturers to set temperat settings at levels 
sufficiently low to prevent by. Ad burns (506). Two 
products associated with substantial numbers of 
injuries— cigarettes (causing fires) and firearms- 
are not withm the jurisdiction of CPSC (538). 



THE COSTS OF ACCID£NT PREVENTION 



There is very little puolished information on the 
costs of accident prevention programs to govern- 
ment agencies (e.g., a State health department) 
or lo producers and consumers. What little cost 
information exists is largely in the area of Fed- 
eral regulatory interventions, and it is very con- 
troversial. 

One study of the effects of Federal regulation 
on automobile costs, for example, concluded that 
the cumulative costs of all safety regulations (af- 
ter accounting for 'learning curve" efficiencies) 
had added approximately $491 to the cost of man- 
ufacturing an automobile (120). According to the 
researchers, approximately two-thirds of regula- 
tory costs were eventually passed on to consumers 
(120). This study is considered by some critics to 
overestimate the costs of automobile regulation 
because the source of the study's manufacturing 
cost data was manufacturers, who have incentives 
to make the costs of regulation appear high (537) . ' ^ 

In contrast to the automatic protection strat 
egy that is the context of Fedeial regulation by 
NHTSA and CPSC, behavior-modifying strat- 
egies—education and regulation of behavior- 
tend to be implemented on the State or local level. 
Many of the costs of educational programs are 
often borne by State or local health departments. 
The great advantage of educational interventions 
is that they are rarely subject to political opposi- 
tion. On the other hand, costs to individual 
fami lies— monetary or nonmonetary — often limit 

"Historically for example manufacturer*; have suggested that 
adding airbags to automobiles would mcreasc consumer costs from 
$290 to $1.150 1738^ Their own costs were estimated at $135 to $280 
fl982 dctlhirs^ Some o\ iht vanatiun in estimates is due tu estimates 
of the volume that would be pr duced The 'arge ranges and appar 
ently high anticipated markups for these and '^ther passive restrair t 
systems, however, have suggested to some rtc'^archers that ccs s 
may be inflated in order to discourage regulation in^T^ 



the effectiveness of educational interventions. The 
evidence on these interventions presented above 
tends to suggest that educational programs jre 
more successful when the costs to the family are 
low or minimized through the provision to fam- 
ilies of free safety devices. 

Interventions that regulate behavioral change 
have many of the same costs and characteristics 
as educational interventions, partly because they 
still require the acquisition of a device or altera- 
tion of habitual behavior. They also usually in- 
volve education on some level, if only because 
the political process often includes attempts to per- 
suade the public (as well as legislators) regarding 
the desirability (or undesirability) of the law. Pass- 
ing a law tends to be more expensive if the law 
is controversial, and the factors that would make 
a requirement controversial can be the same bar- 
riers that might make an education-only interven- 
tion ineffective. For example, making bicycle hel- 
mets mandator^' would probably be controversial, 
because it would require consumers to purchase 
helmets; to remember to use them each time they 
ride bicycles, to monitor helmet use in their chil- 
dren, and to give up the freedom of choice not 
to wear a helmet. Persuading people to v;ear hel- 
mets voluntarily might be difficult for all of the 
same reasons except the last. 

Enforcement imposes an additional cost on reg- 
ulatory interventions, but it may well be worth 
the expense because enforcement seems (at least 
sometimes) to be an important component of the 
increased effectiveness of regulation compared to 
education. Some of the costs of enforcement can 
be recovered through fineo, but imposing a fine 
merely transfers the cost from the enforcement 
agency to the fine payer. 
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Sometimes the costs of adherence to regulationb 
can be very great to consumers. For example, the 
use of infant seat restraints could be required un 
commercial aircraft just as it is in automobile 
but the costs of such an mtervention might be 
more than simply the inconvenience and the cost 
of the restraint. Infants are often permitted by 
commercial airlines to travel free if they ride on 
the lap of an adult. An intervention that required 
parents to use restraints for their infants, there- 
fore, would also require them to purchase an ad- 
ditional ticket (unless the airline had a policy re- 
quiring ticket purchase only if the flight were full). 
Parents might perceive such a requirement as en- 
tailing a much greater cost than benefit, particu- 
larly if the marginal increase in safety is low. 



Ir» suinmary, most interventions to reduce ac- 
cidental injuries in children involve some costs- 
some monetary, some nonmonetary— borne ei- 
ther by governments or directly by people. The 
nonmonetary costs of compliance with regula- 
tions, for example, may lead consumers not to 
fully comply unless enforcement is rigorous and 
sanctions are high. Although some nonmonetary 
costs of compliance can be reduced through edu- 
cation that alters dangerous habitual behavior, 
successful education programs can also be costly. 
A full accounting of the costs of specific accident 
prevention interventions tc all parties (not just the 
program costs) would enhance the development 
of more cost-effective interventions. 



FEDERAL AGENCIES INVOLVED IN PREVENTION EFFORTS 



After a quiescent period, the Federal Govern- 
ment has .shown renewed interest in injury pre- 
vention during the pas' few years. In addition to 
the ongoing efforts of NHTSA and CPSC in mo- 
tor vehicle and consunter product regulation, 
there is now significant effort in several agencies 
toward developing better surveillance systems, 
promoting research into accident causes and pre- 
vention, and assisting Stales in the implementa- 
tion of accident prevention programs. Some of 
the activities of NHTSA, the Centers for Disease 
Control (CDC), and other Federal agencies in 
these areas are summarized in box 7-B. 

For the most part, the different Federal agen 
cies involved in funding specific programs and 
projects have different foci. NHTSA has been par- 
ticularly involved m child restraint projects. CDC, 
w th a recent increase in funding, is providing 
grants for a wide variety of demonstration and 
research projects and for three research centers; 



these grafts include prevention of injuries in all 
age groups. CDC has also taken the lead in co- 
ordinating surveillance efforts. The Division of 
Maternal and Child Health of the Public Health 
Service funds demonstration projects on 'ijuries 
in children and provides program implementation 
assistance. The National Institute for Child Health 
and Human Development is focusing on back- 
ground research into accidental injury. 

Most injury demonstration programs are ori- 
ented, at least initially, at preventing accidental 
injuries through behavior modification and are 
implemented at the State or local level. The local 
approach is a logical one for many types of acci- 
dents. The ^ocal environment may contribute to 
accidents (e.g., high-density housing and child 
pedestrian iccidents), and prevention programs 
may need to be tailored to local social character- 
istics. 
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box iederal Injury Prevention Assistance 

The Federal Government's primary involvement in the prevention of accidental childhood injuries oc- 
curs through the regulation of motor vehicles by the National Highway Traffic Safety Administration 
(NHTSA) and the regulation of certain consumer products by the Consumer Product Safety Commission 
(CPSC) In the past few years, however, as a result of increased interest and increased funding, there has 
been a substantial increase in Federal agencies' support of State and local accidental injury preventu i activ- 
ities Some of the injury prevention assistance activities b> NHSTA and other Federal agencies are outlined 
below. 

National Highway Traffic Safsty Administration {U.S. Department of Transportation).— In 1985, 
NHTSA distributed S15.8 million in grant money to States for use in child safety restraint programs [53S}. 
NHTSA grant money is also used to fund more general activities, such as alcohol countermeasures, emer- 
gency medical services, bus driver programs, and pedestrian safety programs. 

A 1985 National Academy of Sciences report Jnjury in America (451), heightened congressional inter- 
est in the prevention of injuries, and in 1986, Congress appropriated SlO million to NHTSA to carry out 
the recommendations of that report. One of these recommendations was that the Centers for Diseabe Con- 
trol (CDC) coordinate Federal injury prevention efforts. Consequeiitly, NHTSA transferred nearly all of 
this special appropriation to CDC. The language surrounding the appropriation specified that at least half 
of the money was to be targeted to motor-vehicle-related injury, so NHTSA has worked together with 
CDC in decisions regarding that funding (29). 

Centers for Disease Control (Public Health Service).— During the 1970s and early 19SOs, CDC awarded j 
mall contracts to States and ether entities to develop injury contn. l sU ategies for persons in all age groups. 
(CDC awarded a totil of approxirr.ately S765 ^00 during this period (538).) In 1985, CDC increased the 

number of staff cor.mitted to accidental in]ur\ ^ .mention projects from 3 to 14 people (5bO}. In early 198b, | 

CDC received the i early SlO million in injury prevention funds from NHTSA described above, and the 1 

agency consolidated staff from the intentional and unintentional injury divisions. With the S7.8 million ! 

of this money allocated to extramural research, CDC has funded 5 injury research centers and 32 mdivid- 1 

ual research project grants (566). j 

Division of Maternal and Child Health (Public Health Service). -The Division of Materra! and Child ! 

Health funds demonstration projects on various topics, one of which is ^i cidental injury prevention. Until j 

1986, this agency was the most significant source of Federal funding for projects to prevent non-motor- { 

vehicle-related injuries in children. In fiscal year 1986, the Division of Maternal and Child Health spent j 

just over Si .5 million of approximately S71.7 million in total grant funding on prevention of accidental i 

injuries in children (about 8.5 percent of grant funds) (268). Grant topics during fiscal year 1986 included \ 

statewide injury prevention programs m Massachusetts, North Carolina, and IVisconsin, and a six-State i 

New England cooperative injury prevention network (697). In fiscal year 1987, the Division of Maternal 1 
and Child Health is providing a small amount of additional funding to support the implementation of on- 
going injury prevention programs in eight States (268) 

In addition to providing grants, the Division of Maternal and Child Health has produced a guide for 

States on implementing accidental injury prevention program*^ The Division is also joining with NHTSA \ 

and CDC ... funding a National Commission on Injury Prevention whose mission is to aid States in design- i 

ing injury prevention programs. j 

National Institute for Child Health and Human Development !NlCHDj (National Institutes of Healths [ 
— NICHD has only recently begun to devote substantial resr ,rces to injury research. The Institute held j 
a workshop on accidental injury research needs in September 1986, and it has sinrc funded two projects 
on mjury r.-search methods at a cost of S450,000 (564). 

NICHD is now ir, the process of funding '"njury ^e^edrch, ivith the intention focusing on basic mech- \ 
anisms of mjury. NICHD is also providing some funding to support enhanced injur) data collection during ' 
t^ 2 upcoming 1988 Child Health Supplement to the National Health Interview Survey (5o4) \ 
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CONCLUSIONS 

Although both numbers and rates of childhood 
deaths due to injuries have declined, injuries re- 
main the leading cause of death and hospitaliza- 
tion for children over the age of 1. The vast 
majority of injuries in children are accidental. This 
fact suggests that there is merit in giving pre\en- 
tion of accidental childhuod injuries a high pri- 
ority in the maintenance of children's health. 

The United States has clearly made some progress 
toward reducing accidental injury fatalities in 
children— and presumably nonfatal childhood in- 
juries as well. Between 1975 and 1984, the co* - 
try achieved a 33-percent reduction in accidental 
fatalities among children under age 15. The de- 
cline in deaths from motor-vehicle-related injury 
is a particularly important part of this achieve- 
ment, accounting for one-third of the reduction — 
approximately 1,400 lives saved in 1984 alone 
(534,713). 

Despite this progress, we are still remarkably 
ignorant about many important facets of injury 
prevention and program implementation. For in- 
stance, very little is known about the costs of 
alternative preventive interventions (the most 
startling fact about these costs is that they are 
almost never discussed). Similarly, although there 
:s good evidence for the effectiveness of specific 
intei ventions, there has been little study of the 
underlying reasons why one educational interven- 
tion is effective and another is not; of the mar- 
ginal benefits of additional preventive technol- 
ogies or interventions; and of the relative costs 
and effectiveness of alternative strategies. 

This lack of information results in decisionmak- 
ing that may be more guess than calculation Hov\ 
much does it cost to give out free smoke detec- 
tors? Hov\ much does an educational program to 
encourage their use cost? What about the costs 
of requiring their installation and enforcing the 
regulation with inspections? Which is more effec- 
tive? W^ouK requiring sprinklers be more effec- 
tive than requiring smoke detect )rs? At what 
cost? What are the margmal costs and benefits tu 
requiring sprinklerj> in addition to smoke detec- 
tors? How much education is needed tu makt ei- 
ther technology fully effective? 



Automatic piotection is probably the most ef- 
fective preventive injur>' strateg>' in most instances,, 
because it requires no behavioral change on the 
part of the consumer. Automatic protection often 
allows the end users to make a one-time purchase 
(e.g., an automobile equipped with airbags) but 
to receive a certain amount of constant protec- 
tion. The per-unit costs will tend to decline if all 
products include the protection, and production 
efficiencies result. Many motor vehicle-related in- 
juries can be prevented by measures amenable to 
Federal and State regulation,, and indeed, such in- 
juries have declined dramatically in parallel with 
regulatory efforts. Product regulation has likewise 
been an effective preventive measure. In some 
cases, however, improved automatic protection 
may have increasing marginal costs for each in- 
crement of added protection. 

Strategies that require people to change their 
behavior, occasionally or habitually, have been 
generally considered less effective than automatic 
protection. Regulation of behavior, which can be 
enforced, is considered by most researchers to be 
a more effective method of increasing safety- 
enhancing behavior than merely educating peo- 
ple regarding dangers and appropriate behaviors. 
Neither education nor regulation is a one-time 
cost; both require ongoing investments (into re- 
education, enforcement, or both). 

Still, it is difficult to discount education as an 
important strategy to combat accidental injuries. 
The literature sugge:'5 that the educator, the au- 
dience, and the existence oi' addilicr.al incentives 
are all variables that can a. feet Hie success or 
educational efforts to prevent injury. The disap- 
pointing results of many persuasive programs are 
not failures to communicate, many such programs 
do increase knowledge regarding dangers. Rather,, 
these programs are relatively ineffective because 
they often encourage changes in frequent or 
habitual behavior (behavior considered incon- 
venient by the parent or child). Education may 
be an important component of regulatory strate- 
gies, both in encouraging the legislative process 
and as a necessary background to acceptance and 
proper use of required technologies (177). 



ERLC 



16^ • Healthy Children- Investing in the Fu*ure 



Rivara has suggested that 12 currently known 
or available preventive interventions could, if 
universally applied, reduce childhood deaths due 
to injuries by 29 percent (528): 

• infant seat restraints in automobiles, 

• air bags for front seat motor vehicle occupants, 

• helmets for motorcyclists,. 

• helmets for bicyclists, 

• expansion and enforcement of the Poison 
Prevention Packaging Act, 

• barriers around swimming pools, 

• self-extinguishing cigarettes, 

• smoke detectors, 

• elimination of handguns, 

• knowledge of the Heimlich maneuver, 

• adherence to CPSC regulations, and 

• window bars in windows above the first 
floor. 

Other observers have promoted more wide- 
spread or mandatory application of such inter- 
venticni> as: 



• hot water heater temperatures of no more 
than 120 degrees Fahrenheit, 

• stringent limits on the sales and use of all- 
terrain vehicles 

• "no-right-turn-on-red" laws, 

• prohibitions on radar detectors, 

• maximum speed limits to car performance, 
and other extensions of automobile or con- 
sumer product safety (538). 

Rivara's estimates of effectiveness rates are 
limited by the existence of only a few sound evalu- 
ations of these intervention^. The estimates thus 
tend to be optimistic. Also, some of these inter- 
ventions involve additional costs to society or sub- 
stantial loss of personal choice, issues that need 
to be taken into account when considering acci- 
dent prevention policies. Nonetheless, this list of 
currently available interventions illustrates that 
progress in accident prevention need not wait. 
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INTRODUCTION 

In the two decades since the publication of an 
influential article entitled "The Battered Child 
Syndrome" (322), there has been an explosion of 
concern in professional and lay media with the 
problem of child maltreatment. The early 1970s 
brought revisions in the laws mandating the re- 
porting of and broadening the definition of child 
abuse. The National Center on Child Abuse and 
Neglect (NCCAN) was established as part of the 
U.S. Department of Health and Human Services 
by the Child Abuse Prevention and Treatment Act 
(Public Lau 93-247) in 1974, and in the past dec- 
ade, it has become the focal point within the Fed- 
eral Government for addressing the problem of 
child maltreatment. 



Despite concern with the problem, however, 
reported cases of child maltreatment in this coun- 
try have increased markedly. Between 1976 and 
1985, reports of child maltreatment increased by 
180 percent (657). In 1985, 1.9 million cases of 
child maltreatment were reported to child protec- 
tive services agencies (657). 



ihis chapter considers several aspects of the 
problem of child nra;trt>atment. It xamines, in 
turn: 

• the definitions of child abuse and neglect, 

• estimates of the incidence and prevalence of 
child maltreatment, 

• the caur>es of child maltreat^nent, 

• the effects of child maltreatment, 

• the effectiveness of strategies intended to pre- 
vent child maltreatment,, and 

• Federal and State funding for the prevention 
of child maltreatment. 

In considering^ the effectiveness of p.'eventive 
strategies, the focus of the chapter is not on the 
activities of child protective services agencies that 
work in conjunction with the legal system to pre- 
vent reoccurrences of child maltreatment. (These 
agencies may also seek to treat the consequences 
of maltreatment, an important topic outside the 
purview of this report.) Rather, the focus of this 
chapter is primarily on innovative preventive pro- 
grams that could augment the traditional child 
welfare/legal system. 



DEFINING CHILD ABUSE AND NEGLECT 



Only a modest consensus regarding the defini- 
tions of child abuse and neglect exists i the United 
States. Different States, professional disciplines, 
and public agencies have defined these phenomena 
in varying ways (205). All 50 States and the 
District of Columbia have laws defining child mal- 
treatment and mandating ^hat professionals work- 
ing with children report suspected cases. Typ- 
ically, however, the laws are rather vague, leaving 
a good deal open to interpretation. In general, 
professionals agree that an act by a parent or 
caretaker constitutes maltreatment if it involves 

This chapter is bdscij on .i b<Kkj:round p«ipcr enli^k^i C^;i<j 
Malrrtatmenf in the Ln/i J Si«iU'^ Li.mK.^- ]mp<ni .jml i rt v^-n 
ijon prpp«ired OTA bv H OuboiMt^ 143 



direct harm or intent to injure, including inten- 
tionahty without physical injury (e.g., locking a 
child in a dark closet). 

Different forms of child abuse and neglect are 
frequently categorized in the following groupings: 

• physical abuse, 

• physical neglect, 

• psychological abuse, 

• psychological neglect, and 

• sexual abuse. 

Generally speaking, child abuse implies an act 
of commission that harms a child, child neglect 
an acl of omission that harms a child. Beyond 
that, the way these terms are defined frequently 
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varies, depending in large measure on who is 
defining the terms and for what purpose. 

Physical Abuse 

Physical abuse is the infliction of physical in- 
juries, although some definitions also include vio- 
lence that is potentially injurious. Cigarette bums, 
inflicted fractures, and belt marks are unambig- 
uous examples of physical abuse. 

Some individuals use less stringent definitions 
of physical abuse than others. A pediatrician, for 
example, might consider corporal punishment of 
a child to be physically abusive and therefore de- 
cide to counsel the child's parents about other dis- 
ciplinary strategies. A social worker for a State 
child protective service agency, on the other hand, 
might require scattered bruising to substantiate 
a case report. A district attorney interested in 
prosecuting an abusive parent would probably be- 
come involved only if a child sustained serious 
bodily injuries. 

Physical Neglect 

'^hysical neglect involves the failure to meet a 
child's fundamental neede (e.g., needs for appro- 
priate nutrition and clothing) or noncompliance 
with critical medical care. According to one ob- 
server, "Leaving an infant in a crib, without 
changing his diapers and without giving him any 
contact or stimulation, represents both physical 
and emotional deprivation: the infant will prob- 
ably have rashes and sores and might well be de- 
velopmentally delayed" (65). 

Although professionals and lay persons differ 
in their definition of optimal child rearing, they 
generally agree when defining inadequate care 
(499). In some cases— for example, in homeless 
families— a child may lack some fundamental ne- 
cessities despite the efforts of the child's parents. 
Cases such as this, in which it is difficult to as- 
sign culpability to individuals, are typically not 
construed as abuse or neglect. 

Psychological Abuse 

Psychological abuse consists of parental be- 
havior that is thought to damage the child'i> emo- 
tional and psychological well-bemg (192,319). Ex- 



amples of a psychologically abusing parent are 
a rejecting parent who repeatedly communicates 
his or her angry feelings toward a child or a par- 
ent who places inappropriately high expectations 
and demands on a child. 

Again, the definition of psychological abuse de- 
pends on the purpose of those defining it. Child 
mental health professionals might consider cer- 
tain caretaking behaviors to be abuse if those be- 
haviors damage the optimal psychological devel- 
opment of a child. Child protection agencies, on 
the other hand, would typically require that a 
deleterious impact on a child be demonstrated a/)c/ 
be c.ctribu.able to the abusive behavior before the 
case is substantiated. A causal relationship is usu- 
ally very difficult to prove. Consequently, psy- 
chologically abused children who receive atten 
tion from child protection agencies tend to 
represent flagrant cases, often involving other 
forms of abuse and neglect. 

Psychological Neglect 

A lack of attention to the important psycho- 
logical needs of a child constitutes psychological 
neglect (750). An infant who is upset might re- 
quire the affection and attention of a parent or 
caregiver for comfort; a parent who provides af- 
fection appropriately fosters a sense of security 
and trust in the infant. But if a mother is suffer- 
ing from postpartum depression, for instance, she 
may have difficulty responding to her baby's cues. 
As a result of psychological neglect, her iniant 
may withdraw and feed poorly,, eventually devel- 
oping the syndrome known as "failure to thrive." 

Before they will substantiate a case of psycho- 
logical neglect, child protection agencies typically 
require, as they do in the case of psychological 
abuse, that a child exhibit behavior or health 
problems attributable to deficiencies in care. Child 
protection agencies' operational definition of ne- 
glect is only partly based on whether a child's 
nee ds are not being attended to as measured 
against accepted community standards. Gener- 
ally, these agencies become involved only in cases 
of psychological neglect that are severe or that 
mvolve other forms of maltreatment in addition 
to psychological neglect. 
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Sexual Abuse 

Researchers, clinicians, and the legal system 
have defined sexual abuse in varying ways. The 
researchers Finkelhor and Araji defined it as 
"sexual contact that occurs to a child as a result 
of force, threat, deceit, while unconscious, or 
through exploitation of an authority relationship, 
no matter what the age of the partner" (172). 
Another researcher, Russell, defines sexual abuse 
broadly to include behavior that does not involve 
physical contact (556). 

Clinicians generally apply somewhat different 
criteria in defining sexual abuse. Although there 
seems to be agreement that when physical force 
and contact are involved in a sexualized manner, 
sexual abuse has occurred, Finkelhor's and Araji's 
broad definition of sexual abuse is difficult to ap- 
ply in the clinical setting. Furthermore, at least 



in adolescents, evaluatingwhether a sexual experi- 
ence has been "unwanted" can be difficult, al- 
though some researchers argue that there is little 
justification for applying different standards to 
adolescents (769). Sexual abuse that does not in- 
volve physical contact is seldom reported to health 
professionals, aside from rare situations where 
overt symptoms are apparent and the child or 
family seek assistance. 

Child protective services agencies generally ac- 
cept as cases only more severe cases of sexual 
abuse and tend to ignore the vast majority of cases 
of noncontact sexual abuse. The legal system ap- 
plies the strictest criteria, generally focusing on 
those cases where physical signs of sexual abuse 
are evident. 



ESTIMATED INCIDENCE AND PREVALENCE OF 
CHILD MALTREATMENP 



Estimating the incidence and prevalence of child 
maltreatment with any precision is very diffcult. 
Estimates vary depending on whether thev a:- 
based on official reports of child miltreatment to 
child protective services agencies, on cases known 
to professionals who deal with abused and ne- 
glected children, or on household surveys. Fur- 
thermore, the estimates based on these sources are 
probably too low, but how much too low is hard 
to say. 

Estimates Based on Official Reports 
of Maltreatment 

Each year since 1974, the American Associa- 
tion for Protecting Children (AAPC) has esti- 
mated the incidence of child abuse and neglect on 



^Incidence is the frcquenc> of new occurrences of a dist«ise or ' un- 
dihon wilhin a defined hme interval in a defined population The 
incidence rate is the number of new cases ot a specified disease or 
condition divided by the number of people m a population over 
a speaficd period of time usually 1 year Prevjlence is the frequency 
of existing cases of a disease or condition within a defined time in- 
terval in a defined population The prevalence rate is the number 
of existing cases ut a disease ur other condition in a dehned popu- 
lation at a particular time cr aer a specified time period 



the basis of official reports of child maltreatment 
to State child protective services agencies nation- 
wide (23,24). Although not all States and juris- 
dictions contribute data on individual cases, 
AAPC surveys all States for information on to- 
tal number of reports, data sources, and charac- 
teristics of the reporting systems. Other recent 
data on reported child abuse and neglect are avail- 
able from a national survey conducted by the 
House Select Committee on Children, Youth, and 
Families in the 50 States and the District of Co- 
lumbia (657). 

Even as assessments of the reported incidence 
of child abuse and neglect, the AAPC and House 
Select Committee studies have several limitations. 
First, different States use different definitions of 
child abuse; some States, for example, do not re- 
port emotional abuse. Second, some States report 
maltreatment by the i umber of families reported; 
hence, a conversion factor must bt used to ob- 
tain an estimate of the numbe/ of reported chil- 
dren. Third, reports by most State are not an un- 
duplicated count of children, hence, an increase 
in the number of reports may represent either an 
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increase in the number of children or additional 
reports for the same number or even fewer chil- 
dren. Fourth, fj>idtes differ in the degree to which 
reports are substantiated (i.e., investigated and 
the abuse or neglect confirmed); in 1985, the sub- 
stantiation rate ranged from a high of 67 percent 
in Oregon to a low of 25 percent in Iowa and Vir- 
ginia (657). Fifth, States differ in the degree to 
which total reports represent all referrals; most 
Stares have some screening prior to reporting. 
Sixth, many States have not collected data by type 
of maltreatment; thus, for example, data to com- 
pare the reported incidence of sexual abuse, phys- 
ical injury, and neglect are available from only 
19 less-populated States for the entire period from 
1981 to 1985 (657). 

Despite their limitations, the following esti- 
mates from AAPC and the House Select Commit- 
tee on Children, Youth, and Families are presented 
as key estimates of reported incidence of child 
maltreatment in the United States (24,657): 

♦ In 1985, an estimated 1.9 million child mal- 
treatment reports were made in the United 
States, a rate of 30.2 reports per 1,000 chil- 
dren under 18 years of age (assuming no mul- 
tiple reports per child). 

♦ Between 1976 and 1985, the number of 
reports of child maltreatment in the United 
States increased by 180 percent, despite a 
slight decline in the total child population. 
Between 1984 anu 1985, the number of re- 
ports increased 9 percent. 

♦ Reports of sexual abuse increased more than 
reports of ether categories of child maltreat- 
ment. Among the 34 States providing com- 
plete information for the period, reports of 
sexual abuse of children increased 23.6 per- 
cent from 1984 to 1985; by comparison, re- 
ports of physical abuse and neglect of chil- 
dren increased 6.6 percent and 5.0 percent, 
respectively. 

More recent but le^s complete State data on re- 
ported child makreatment are available from a 
survey of State reports for 1986 (448). In 1986, 
according to preliminary estimates projected from 
data in 34 reporting States (representing 62 per- 
cent of all children), there were 2 million reports 
of child maltreatment nationwide, an increase of 
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approximately 6 percent over the number of re- 
ports recorded during 1985. 

In the 34 reporting States in 198b, the survey 
found 727 reports of children's deaths due to 
maltreatment (448). This figure represents an in- 
crease of 37 percent over the number of deaths 
reported in 1984 (448). If nonrepcfing States had 
the same rate of deaths as reporting States in 1986, 
child maltreatment caused at least 1,200 children's 
deaths nationwide that year. 

Actually, the number of children's deaths due 
to maltreatment in 1986 is probably far in excess 
of the estimate of 1,200 derived from official 
reports. Estimating the actual number, however, 
is inherently difficult for two reasons. One is that 
children's deaths may be coded as due to a vari- 
ety of causes, and it is often difficult to determine 
that a given death is due to maltreatment, par- 
ticularly in cases involving infant deaths and in 
cases of possible neglect. Second, there is evidence 
that the number of fatal child abuse cases reported 
to child protective services is much below the 
number suggested both by law enforcement data 
(717) and vital statistics child homicide data (300, 
302). 

Estimates Based on Cases of 
Maltreatment Known to Professionals 

In an effort to iai^/rove on estimates of child 
maltreatment based solely on officially reported 
incidents, NCCAN sponsored a national study on 
the incidence and severity of child abuse and ne- 
glect to count the number of cases of child abuse 
and neglect known to professionals during a 1- 
year period (677). The NCCAN study used a strat- 
ified random sample of 26 counties. Data were 
obtained from the professional staff of child pro- 
tective services agencies, as well as from the staff 
of other agencies throughout each county— local 
police departments, county public health depart- 
ments, public schools, short-stay hospitals, and 
mental health facilities. These professionals were 
asked to iuentify any possible cases of child mal- 
treatment known to them, u^ing very clear guide- 
lines to identify behavior as maltreatment. A fi- 
nal determination on whether child maltreatment 
had actually occurred was made by the NCCAN 
investigators. 
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For the United States as a whole, ^he NCCAN 
investigators estimated, a total of 1.2 million cases 
of child abuse and neglect were suspected by 
professionals for the year May 1979 through April 
1980. About 652,000 of these suspected cases met 
the strict criteria developed by the study as con- 
stituting maltreatment.^ Perhaps the most impor- 
tant finding of the NCCAN study, however, was 
that only one-third of the cases of maltreatment 
known to professionals were reported to child 
protection agencies (677). 

Estimates of Parent lo-Chlld Violence 
Based on Household Surveys 

Using a household survey to estimate the inci- 
dence of parent-to-child violence within families, 
Straus and Gelles estimated in 1985 that 10.7 per- 
cent of children in U.S. households experienced 
severe acts of violence and 1.9 percent experienced 
very severe violence (625). The Straus and Gelles 
study was based on a national probability sam- 
ple of 1,428 households wi^h two adults and at 
least one child. Each household was surveyed by 
telephone. Respondents \^^ere asked to reflect on 
the past year and to indicate how conflicts be- 
tween f3mily membeis were resolved. The instru- 
ment used m the Straus and Gelles study was the 
Conflict Tactics Scale, a reasonably valid and 
reliable instrument for measuring family violence. 
The scale provides a list of strategies ranging from 
"discussing the problem' to "using a gun or a 
knife" and thus allows an assessment of the de- 
gree of reasoning, verbal aggression, and physi- 
cal aggression used in resolving conflicts. The 
results of the study with regard to rates of par- 
ent-to-child violence in U.S. households are pre- 
sented in table 8-1. 

The Straus and Gelles study has several limi- 
tations. First,, the data were based on self-reports 
of respondents to anonymous telephone inter- 
viewers; social pre^^sures may have led some in- 
dividuals to deny their violent behavior, thereby 
resulting in an underestimate of the incidence of 
violence. Second, the study included only chil- 
dren ^'^tween 3 and 17 years of age who were liv- 

Mn most c«ises of physic«ii neglect, for example, the study detsni- 
tions required evidence of serious iniury or impairment in contr«ist 
it would be hoped th«it must child f utective services «^gencies would 
not require this degree ^f scvtnt> before thev intervened 



Table 8-1.— Estimated Rates of Parent-to Child 
Violence In U.S. Households, 1985^ 



Rate per 1,000 

Type of violence children age 3-17 

Minor acts of violence 

1. Threw something 27 

2 Pushed, grabbed, shoved 307 

3 Slapped or spanked . . . 543 
Severe acts of violence: 

4. Kicked, bit, hit with fist 13 

5 Hit, tried to hit with something 97 

6. Beat up g 

7. Threatened with gun or knife . . 2 

8. Used gun or knife 2 

Violence indices* 

Overall violence (1-8) . 520 

Severe violence (4-8) .... . . 107 

Very severe violence (4, 6, 8) 19 



^Fo'- 1 AO-caretaker households with at least one child 3 to 1 7 years of age at home 
SOURCE M A Straus and R J Gelles, Societal Change and Change in Family 
Violence From 1975 to 1985 as Revealed by Two National Surveys," 
Journal of Marriage and Family, 48 465-479. 1986 Copyright 0986) by 
The National Council of Family Relations, Fairview Community School 
Center. 1910 West County Road B , Suite 147. Roseville. MN 55113 

ing with two adults over the age of 18. Because 
it excluded two important groups of children at 
high-risk for maltreatment— namely, children 
under age 3 and children living with a single 
parent— the study probably underestimates the in- 
cidence of parent-to-child violence. 

In 1975. Straus, Gelles,, and Steinmetz had con- 
ducted a household survey similar to the one just 
mentis :d (626). A comparison of the two sur 
veys indicated that while the overal 1 level of vio- 
lence remained stable in the 1^^75-85 period, the 
amount of severe and very severe violence de- 
creased substantially. From 1975 to 1985, the rate 
of very severe parent-to-child violence declined 
from 36 to 19 incidents per 1,000 children. This 
decline cannot be attributed to methodological 
differences between the two surveys. Rather, the 
decline is probably due to the combination of an 
increase in reluctance to report severe violence and 
real changes in behavior (624). Although the de- 
crease in severe violence is encouraging, an ex- 
tremely high level of ^^iolence against children per- 
sists. The authors estimate that 1.5 million 
children aged 0 to 17 in two-parent families were 
subject to very severe violence in 1984 (624). 

Estimates of Child Sexual Abuse 

Sexual abuse appears to be the fastest growing 
component of reported child abuse, rising from 
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a rate of 0.09 reports per 1,000 children in 1976 
to l.c reports per 1,000 chiMrpn in 1984 (657). 

More useful estimates are from studies of the 
prevalence of child sexual abuse. Such studies sur- 
vey adults about their childhood sexual experi- 
ences. Reported prevalence rates range from 6 to 
62 percent throughout childhood for girls and 
from 3 to 31 percent for boys (172). Using a very 
conservative childhood sexual abuse prevalence 
rate of 5 percent obtained from various commu- 
nity surveys, Finkt'l or and Hotaling (173) esti- 
mate that something c . the order of 150,000 to 
200,(XX) new cases of child sexual abuse occur each 
year. 

raise Reports of Child Maltreatment 

Social workers screen out or fail to substanti- 
ate approximately 58 pe;c-''-nt of case reports of 
^hild abuse and neglect (24). Clear evidence of 
maltreatment inay be lacking either because no 
makreatment occurred or because an investiga- 
tion was tOO lirrited to uncover 't. In general, child 
protective services staff are undertrained and 
overwhelmed, while attemp*^ing to meet great de- 
mands with inadequate re purees, they raise their 
th*^:,holds for accepting cases. Althov some 
reports of child maltreatment are certainly made 
when no maltreatment has occurred, there also 
seems little doubt that some cases screened out 
or not substantiated by child protective services 
are,, ir fact, cases of maltreatment. 

Or. vhe other side of thi" issue is the possibility 
of increasing rates of falsely reported child abuse, 



particularly sexuc** abase (308). Some hjve 
claimed that a number of false allegations are 
made in the context of divorce. A recent survey 
of domestic relations courts conducted by the 
Association of Family and Conciliation Courts 
and the American Bar Association foun:^ that the 
courts are er countering a small but growing num- 
ber' of sexual abuse allegations. Nevertheless, "the 
number of sexual abuse charges arising during di- 
vorce and/or custody/visitation disputes is small 
in absolute number and as a percentage of all con- 
tested cas " (641). A study of suspected child 
abuse cases reported in Denvei between 1983 and 
1985 tound that only 6 percent of alleged sexual 
abuse cases were based on deliberately false 
reports (308). Thus,, false reports cv:e not likely 
to be affecting the trends in reporting to any great 
extent. 

The pr^ .em of a small number of false or fic- 
titious reports of child maltreatment should be 
counterbalanced by what is probably a much 
greater number of cases that remain secret within 
the family and are r.ever brought to the attentioit 
of professionals. Clinicians have found that sex- 
ual abuse victims frequently delay disclosure of 
their abuse for substantial periods, and many 
proba^^ly never reveal their painful pasts. Given 
the privacy of the family, it is inherently difficult 
to determine that an event (i.e.,, an aci. of child 
abuse) has occurred (267). This situation makes 
it particularly difficult to measure the success of 
maltreatment prevention programs. 



THE CAUSES OF CHILD MALTREATMENT 



Identifying the causes of child maltreat:. .ent is 
difficult. Various theoi»es have been used to ac- 
count for the problem,, and various risk factors 
have been studied by researchers. As the follow- 
ing discussion indicates, however, for many of the 
factors often thought of as contributing causes of 
child maltreatment, the supporting evidence is ei- 
ther absent, minimal, or inconsistent. 

Theories About the Causes 
of C^ 'd Maltreatment 

The le^carchers who first began to address the 
problem of child abuse focused on the psycho- 
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pathological traits of the child-at using parent 
(188,421,617). In some sense,, this focus seems re^- 
sonable. One expects that no normal person 
would deliberately hurt a child,, hence, any per- 
son who does abuse children must suffer from 
some kind of mental illness 

Other theories hav^, also been utilized *-o explain 
child abuse, including social learning theory, cog- 
nitive development theory, and environmental 
stress 'heory. Social learning theory posits that 
child abuse is learned behavior Children who 
have experienced abusive and violent childhoods 
transfer this "learning" to their families of desti- 
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nation. Cognitiv? development theory suu>!,e5tb 
that many caretakers of children simply . e not 
learned what constitutes rormal child develop- 
ment, reasonable expectations for children, and 
what parental responses are appropriate. Environ- 
mental stress theory emphasizes that child abu*=Je 
results from stressful life conditions and events 
outside the individual, including po^^erty, unem- 
ployment, social isolation, and a violent environ- 
ment (459). 

Each of these theories is consistent with one or 
more of the many factors that are viewed as con- 
tributing to child abvse and neglect. Table 8-2 
identifies a number of risk factors commonly stud- 
ied by is?searchers in the field. No single theory 
(or set of related risk factors), however, seems to 
explain the diversity of maltreating families and 
their circumstances. The risk factors for one kind 

rabb 8-2.— Commonly Studied Risk Factors 'or 
Child Maltreatmenf" 



Indivtduai iovel risk factors: 
* 'e of child 

pnatal oroblemr 
T/.-^ild's hea.th status 
The "fi '^icult" child 
Age 0. parent 

Parent's history of abuse as a child 
Parental inten;g >nce 
.'^^rental psychopathology 

iren'vJl aw?>'eness 
f aranta! pe oeptions of their child 
Parental knowledge of child development 
Disciplinary strategies ised by parents 

Family-level risk factors: 
Stress 

Single parenthood 
Numher of children 
Spacing of chilaren 
Living conditions 
Substance abuse 
Family supports 
A new baby 

Other farruly violence and relationships 

Community-level risk factors: 
Community impoverishment 
Social isolation 

Societal-level risk factors: 
Ethnicity 

Attitudes toward violence 
Attitudes toward childrer 
Povjrty 

Unemploymen t 

'^Sexual abuse excluded 

S(jURCE Adapted frumH Dubowit^ Child M rf^atmen. in the United S!a' o 
Ettotcgy. Impact, and Prevention . lepent for the Office of TeChr I 
ogy Assessment US Congress Washington DC October 1986 



oi abuse may be quite different from the risk fac- 
tors for other types of abuse. Sexual abuse, in par- 
ticular, sterr.s from different factors. Conse- 
quently, sexual abuse is discussed in a separate 
section below. 

Much of our current understanding of child 
maltreatment is based on data from identified 
cises. To the extent that these cases fail to reflect 
the true phenomenon or only one part of it, this 
"knowledge" is a misrepresentation. As shown be- 
low, a comparison of risk factors for child mal- 
treatment derived from different data sources il- 
lustrates that many of these factors are artifacts 
of the reporting system. Much of the research is 
exploratory and descriptive, and many of the 
studies use design methods that have major defi- 
ciencies (498). 

Child-Re' ^ted Risk Factors for 
Maltreatment 

An extensive review of research studies indi- 
cates that a child's characteristics do not predict 
child maltreatment (143). In fact,, observed corre- 
lations between characteristics of the child and 
maltreatment may reflect the results maltreat- 
ment rather thin its causes. 

It does appear true, however,, that very young 
children are especially vulnerable to severe phys- 
ical abuse. AAPC's report on official child neglect 
and abuse reports in 1984 indicated the fo^'ow- 
ing average ;^ges: 7.3 year:, for all maltreatea chil- 
dren; 5.3 >?ars foi children with mrlor physical 
iniuries;, 8.1 years foi emoMonally maltreated chil- 
n (24). AAPC s report for the year 1983 found 
tiiut 64 percent of abused children with major 
physical injuries and 37 per . nt with r 'nor ones 
were una^r 6 years of age (23). Similar^^'. Straus, 
Gelles, and Steinme^' househoia survey ot how 
families resolved coni.iCts fourd thai substantia' 
physical force was most likely o be used against 
children under age 5 or agaiiist 15- to 17-year-olds 
(626). 

Parental Ris» actors for 
Maltreatment 

AAPC has consistently reported ti^at the aver- 
age age of perpetrators of child maltreatment is 
about 31 years (24)— a figure that implies that 
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many maltreating parents are older parents, not 
just teenage mothers. A study in Georgia found 
that teenage motherhood was a risk factor for be- 
ing reported-i.e., a factor that contributed to 
greater surveillance— but not additional risk for 
child abuse (2^9). 

There appears to be little support for the hy- 
pothesis that abusive parents are less intelligent 
-han other parents, despite its intuitive appeal 
(613). Studies of parental perceptions of their chil- 
dren as well as parental knowledge of child de- 
velopment have yielded mixed or contradictory 
results (143). If there is any relationship between 
intelligence and maltreatment,, it is probably with 
neglect rather than abuse (148,613). 

The data concerning drug and alcohol abuse in 
child-abusing parents and their families remain 
ambiguors. Some studies have reported an asso- 
ciation (44), while others have failed to find any 
difference between abusing and nonabusing par- 
ents in their drug or alcohol use (11,291). These 
conflicting findings might be explained by the 
differences iii the assessment measures used. Clin- 
ical experience suggests that alcohol and drug 
abuse is an important factor in domestic violence. 
It is presumably difficult tor the alcoholic or 
heroin-addicted parent to care for a child ade- 
quately. Child neglect, if not abuse, must be a fre- 
Guent concern. 

Some researchers have suggested that the birth 
of a new baby is an important source of poten- 
tial stress, since family members need to adjust 
(335,471). Many prevention programs have fo- 
cused on this early perioJ to support families 
(222,588). The failure to establish early rapport 
between parent and child, i.e., poor parent-infant 
bonding, has bev suggested a contributor to 
subsequent maltreatment (180). Experts have sug- 
gested that newborns who are separated from 
their parents, and children who are not securely 
attached to their paient, are at risk for maltreat- 
ment (180,200). Olds and Henderson recently 
completed a review of controlled studies of this 
topic (470). Although the results of the studies 
were not entirely consistent, the reviewer^; con- 
cluded that it i'* unrealistic to expect a few extra 
minutes or hours of contact between high-risk par- 
ents and ^\^\r newborns to substantially alter the 



reactions to stressful life circumstances over the 
succeeding years (470). 

It now appears that while the "bonding issue" 
made a valuable contribution toward humaniz- 
ing obstetric care, its critical importance has been 
overstated. There are other opportunities for at- 
tachment to develop, and a problem with early 
bonding is at most likely to be a modest contrib- 
utor to subsequent maltreatment (586). 

With respect to race and ethnicity, studies based 
on reports cf maltreatment made to child protec- 
tive services agencies have shown the ethnic mi- 
norities, the less educated, and the poor to be 
overrepresented (203,299). A study that only con- 
sidered substantiated cases of child maltreatment 
found that blacks had the highest rates, followed 
by Mexican-Americans and whites (365). This re- 
sult was supported by a secondary analysis of the 
same data that controlled for social class and com- 
munity characteristics. 

A number of studies have documented that 
minority groups and t>p poor are susceptible to 
being labeled as maltreaters, largely because 
of professional stereotypes and bias (199,466). 
Straus, Gelles, andSteinmetz's national household 
survey of family violence (626) found little differ- 
ence between black and white families in self- 
reported rates of violence. 

Four other parental factors are often mentioned 
as possible risk factors for child maltreatment: 
parental mental illness, single parenthood, history 
of abuse as a child,, social isolation, and poverty 
and unemployment. Some of the evidence con- 
cerning each of these factors is presented below. 

Parental Mental Illness 

Early work in the field of child maltreatment 
centered around parental mental illness, and sev- 
eral studies described the psychotic trails of child- 
abusing parents (88,421,617). Later work, how- 
ever, showed that most abusive parents were not 
psychotic (608), and no single abusive psychologi- 
cal profile or pattern has been found to exist. In- 
deed, a British study of abusive parents found that 
only 1 in 10 had a definable psychiatric condi- 
tion, a rate comparable to the rest of the popula- 
tion (59 '). A review of studies compari'^g abu- 
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sive and nonabusive parents did not find anv 
differences in underlying personality attributes or 
traits "beyond general descriptions of displeasure 
in the parenting role and stress-related complaints" 
(761). 

Single Parenthood 

In 1984, 37 percent of the families reported for 
child maltreatment— as compared with 23 percent 
of all U.S. families wi^h children under age 18— 
had a single female as the head of the household 
(24). Several studies have identified single parent- 
hood as a significant risk factor for child abuse 
(76,561). The problem with these studies, how- 
ever,, is that they failed to control for an obvious 
correlate of single-parent households— namely, 
poverty. It is likely that the mixed results of vari- 
ous studies are due to this uncontrolled factor. 
It is also likely that case reporting rates are higher 
for single parents because of biases in child pro- 
tective services. 

Parental History of Abuse as a Child 

The intergenerational transmission of child 
abuse has been the subject of a great deal of con- 
troversy. Generally, retrospective studies of the 
parents of children currently identified as abused 
have i'ovnd a relatively high prevalance of par- 
ents w^ho themselves had been abue-^d as children 
(202,22b). No cc ipanson groups hav" been stud- 
ied, howwer. rurthermore, the view lat "vio- 
lence begets violence" has been challenged by Gil 
and other researchers, w^ho found that only 14 
percent of mothers and 7 percent fathers in 
identified maltreating families had a history of be- 
ing abused (11,202,203). 

Prospective studies that have examined the 
parenting practices of parents who were abused 
as children are more helpful. In a 25-year longitu- 
dinal study. Miller and Cbillas fcund that 45 per- 
cent of persons abused as i^hildren were rated as 
not abusing their own children, in contrast, 47 
percent of persons who were not abused as chil- 
dren were foj.id to have some potential for abuse 
(427). Another study found that over 80 percent 
of previously abused parents did not abuse their 
infants (291). 



Straus has reported interesting differences in the 
transmission of violent behavior depending on the 
age at which the children (now parents) were 
physically punished, and by whom (623). He 
found that teenagers who were punished by their 
mothers were less abusive of their offspring than 
teenagers punished by their fathers. In addition, 
Straus noted: 

. . . parents whose /af/iers hit them as teenagers 
ha\ e a child abuse rate which is one-third higher 
than parents who were under equally high stress 
that year, but who did not experience . . . vio- 
lence directed against them as teenagers. The 
difference between the effect of having been hit 
by one's mother versus by one's father suggests 
that violence by the father against a teenage child 
IS a more influential role mo 'el for violent be- 
havior which the child will later display under 
stress (623). 

Of course, some portion of what appears to be 
intergenerational transmission of violence may be 
due to the continuity of poverty from one gener- 
ation to the next— i.e., extremely poor children 
are likely to head poor or near-poor families in 
the next generation. Hence, it is necessary- to con- 
trol for this third factor in both the family of ori- 
gin and in the family of destination. 

Social Isolation 

It is argued that social supports promote a sense 
of identity, self-esteem, and physical well-being 
and help the individual cope with stressful events 
(74). In this context, it is not surprising that iso- 
lation has been considered to be an important con- 
tributory factor to child maltreatment (193). 

Various studies have found that social isolation 
and a lack o. support networks play a role in 
maltreating families (152,467,614,731). The corre- 
lation of single parent status and high residential 
mobility with child maltreatment is often thought 
of as additional indirect evidence in support of 
the social isolation hypothesis. A recent critical 
review of studies found, how^ever, that there was 
little evidence that lack of social support plays a 
significant role in the origins of physical <4buse 
(575). That rev.^'w indicated stronger evidence 
that lack of social support characterized parents 
who neglected their children, although it is diffi- 
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cult to tell whether the social isolation is a cause 
of the neglect or another manifestation of the poor 
psychological resources of these families. 

Poverty and Unemployment 

In 1984, 48 percent of families reported to State 
agencies for child maltreatment were receiving 
public assistance (24). Numerous studies have 
shown that the poor and minority groups are 
treated differently from others by professionals 
working in the child abuse field, and that this bias 
is at least partly responsible for the increased iden- 
tification and reporting of child maltreatment in 
poor families (254,318,466). The argument that 
follows from this position is that maltreatment is 
underreported in middle and upper classes, and 
that there is no true association between poverty 
and actual maltreatment, . only an association with 
reported maltreatment. 

Straus, et al.'s 1975 national jurvey of how con- 
flicts were resolved in families that had not been 
identified as maltreating argues otherwise (525). 
A finding of that survey was that poorer families 
had the highest rates of violence. Poor families 
earning unde/ $6,000 a year reported twice as 
much violence as families earning over $20,000. 
Still, there is the possibility that middle and up- 
per income families were more reluctant than poor 
families to disclose their violent behavior. 

In a Georgia study of confirmed fatal child 
abuse cases between 1975 and 1979, however, 
children receiving Aid to Families With Depen- 
dent Children (AFDC) were four times more likeiy 
to suffer fatal child abuse than children not re- 
ceiving AFDC (301). Of the different forms of 
child maltreatment, neglect appears most strongly 
correlated with low socioeconomic status (206). 
In one study, 57 percent of the neglect group, 
compared to 19 to 27 percent of the other mal- 
treating groups, relied on public assistance (582). 

On balance, it seems reasonable to conclude 
that although some poor people are unfairly re- 
ported for maltreatment (and some niddle and 
upper class families go undetected), t^ re is an im- 
portant association between poverty and child 
maltreatment (484). It is important to recognize, 
though, that most poor people do not abuse or 
neglect their children. 



Economic factors other than poverty have also 
been found to be important. In a reanalysis of 
Gil's data, Light found unemployment to be the 
most powerful predictor of child maltreatment 
(381). A number of studies have documented an 
association between areas with high unemploy- 
ment rates and an increased incidence in child mal- 
treatment (112,195,196). These findings are sup- 
ported by Steinberg, et al.'s longitudinal study, 
which tested whether undesirable economic change 
led to child maltreatment (620). In this study, 
analysis of data over a 30-rnontii p'^riod revealed 
an increase in child abuse following periods of 
high job loss, and this finding was replicated in 
two metropolitan communities. 

Summary of Evidence on Parental {isk 
Factors for Child Maltreatment 

The most important parental risk factors for 
child maltreatment are those related to poverty 
and unemployment and a histop of abuse as a 
child. Indeed, it may be that a his.ory of being 
abused as a child is related in part to past pov- 
erty and unemployment. Many of the other fac- 
tors that are often thought of as contributing to 
child maltreatment— parent-child bonding, eth- 
nicity, parental mental illness, and single parent- 
hood—do not seem to be important factors, par- 
ticularly when social class is controlled. 

Risk Factors for Child Sexual Abuse^ 

The causal underpinnings of sexual abuse are 
quite different from other forms of child maltreat- 
ment, although some overlap exists. Several in- 
teracting contributory factors are responsible, 
rall;er than single causes. 

In an analysis of eight community-based ran- 
dom sample surveys, Finkelhor and Araji found 
that 71 percent of all respondents who said they 
weie sexually abused as children were girls and 
29 percent were boys (172). The median age of 
onset of abuse of girls was consistently between 
10 and 11 years. When the risk for each year of 
age was calcuJaLtd, a substantial increase occurred 
at 6 years with an estimated risk of 1.49 percent 
(i.e., 1 49 per 100 6-year-old girls are abused), and 

*rhis section IS largely derived from Finkelhor and A.d|> s recent 
book entitled A Source lU)ok on Child Sexual Ahii<iC (172) 
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again at age 10, with a risk of 3.7o. For girls be- 
tween 10 and 12 years oi age, the risk of being 
victimized is more than double the average rate 
for all girls between 1 and 18 years. 

Finkelhor and Araji's review lists several studies 
that reported an increased rate of sexual abuse 
among women who lived without their natural 
iHOthers or fathers at some time during childhood 
(171,490,557). Four of six studies found the pres- 
ence of a nonbiologically related father to be a 
significant risk factor for abuse (170,230,557,763). 



One study found that 2.3 percent of daughters 
grov\ing up with biological fathers had been sex- 
ually abused bv them, as compared to 17 percent 
of girls growing up with stepfathers (557). In addi- 
tion, the nature of the abuse from stepfathers was 
more severe and more violent 

Social class probably is not a significant factor 
for sexual abuse (116,320,326). Studies have con- 
sistentl> found similar rates of sexual abuse for 
blacks and whites (326,490,677). 



THE EFFECTS OF CHILD MALTREATMENT 



The effects of child maltreatment on children 
can be physically and emotionally devastating. 
Some of the direct effects of maltrealnent on 
abused and neglected children are discussed be- 
low. Also discussed are some estimates of the so- 
cietal costs for medical and foster care of mal- 
treated children. 

Effects of Child Abuse and Neglect 
on Maltreated Children 

There is no typical abused child. There is also 
no direct relationship between specific forms ^f 
child abuse ard specific developmental outcomes, 
since an array of individual and environmental 
factors account for the varying effects of abuse 
on children. (Many follovvup studies of maltreated 
children have found that such children have an 
increased incidence of social and emotional prob- 
lems, but it is often difficult to discern whether 
these problems preceded or resulted from the mal- 
treatment.) Despite the variety of outcomes, how- 
ever, the effects of abuse on maltreated children 
are generally negative. 

Many maltreated children have no overt evi- 
dence of physical injury. For example, in 1^84 
three-qu^:Lcrs of reported children had no inju- 
ries (24). As i.iedical expertise and sophistication 
in the field of child maltreatment increase, how- 
ever, more subtle injuries are being diagnosed. 
This development 's well illustrated by the appli- 
cation of new knowledge in the clinical detection 
of sexual abuse (157,606,764). Almost any trau- 



matic physical injury— e.g., injuries to the eye, 
fracture of the teeth, and rupture of an intra- 
abdominal or^an — can result from physical mal- 
treatment (151). The most extreme outcome,^ of 
course, is death. 

Neglect can also have deleterious medical ef- 
fects. Neglected children have been found to have 
poorer medical care with more frequent lapses 
(e.g., in their immunizations) than children in a 
comparison group (228). Ingestions of poisonous 
substances have been associated with family dys- 
functi »n and lack of supervision (59,598). Some 
children who exhibit nonorganic failure to grow 
and develop as expected for their age and sex have 
been neglected by their parents. 

Generally, bruises will fade, v\elts will resolve, 
burns and lacerations will heal. The most com- 
mon and most important lasting effects of child 
maltreatment are often psychological. Although 
research on the psychological and developmen- 
tal effects of maltreatment Is sorely lacking (1), 
some studies of abused children indicate that they 
have more aggression and behavioral problems 
than children who have not been abused. Abused 
children often have an impaired ability to develop 
a sense of trust in others. Some of them develop 
cognitive deficits. Abused children frequently 
manifest a general air of depression, unhappiness, 
and sadness (143). 

Among the psychological effects of child sex- 
ual abuse (i.e., outcomes manifesting v;ithin 2 
years of the obuse) are anger, hostility, and sex- 
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ual problems a57,606,764). Most studies ot the 
long-term effects indicate that depression is an 
important symptom among women who were 
molested as children. Other long-term effects in- 
clude suicide attempts, sleep problems, diminished 
self-esteem, fear and hostility towards men and 
women, enduring rage toward parents, and dif- 
ficulties with adult sexual functioning (143k 

^ ong-term effects of child abuse and neglect 
may include juvenile and adult crime. A remark- 
able 40-year longitudinal study in eastern Mas- 
sachusetts has followed the lives of 232 males 
raised in that area from the time the subjects wej-e 
between 5 and 9 years old (410). The researchers 
gathered extensive information from the subjects' 
elementary school teachers and assessments made 
by cocia! workers who visited the boys' homes 
twic- a month for 5^ : years. They subsequently 
gathered inform.ation tor the study from court, 
mental hospital, and clinic records; death records; 
and a questionnaire mailed to the 98 percent of 
subjects who were successfully traced. The inves- 
tigators found that one in five (20 percent; of the 
"abused and neglected" boys had been convicted 
of a serious juvenile crime. Among rejected chil- 
dren, the percentage of those who had been con- 
victed of a seriou ^ juvenile crime was even higher 
(29 percent). By comparison, j-elatively few (7 per- 
cent) of the boys from ' loving * families had been 
convicted of such a crime. 

The assoc^^^ion between maltreatment and 
adult crime was studied by Lewis and colleagues 
(379a). / Jmost one-half of the 97 neglected or 
abused children studied had become criminal, al- 
coholic, mentally HI, or died before reaching 53 
years of age. There were no significant differences 
betweeii those who were maltreated and those 
who were not in terms of occupational status, 
marital status, alcoholism, or use oi phvsica! 
punishment on their children 

In summary, the outlook for maltreated chil- 
dren is not good. While some children appear to 
be invulnerable, and on most measures there is 
a wide range of outcomes, research findings and 
clinical experience attest to significant physical, 
cognitive, and emotional harm. There is little 
comfoi t in observing that some studies found few 
differences in outcomes between maltreated chil< 
dren and children from violent and impoverished 
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neighborhoods n52) ur Irom distressed families 
involved with child welfare agencies (762). 

Financial Costs Attributable 
to Child Maltreatment 

Some, though by no means all of the finan- 
cial costs incurred nationally and attributable to 
child maltreatment in 1983 have been estimated 
by Daro (125). According to AAPC data, in 1983, 
an estimated 23,648 children in the United States 
experienced serious physical injury due to mal- 
treatment, including brain damage,, skull frac- 
tures, bone fractures, internal injuries, poisoning, 
and burns (23). Assuming that half of these chil- 
dren required hospitalization for 5.2 days (the 
mean length of stay for children with fractures), 
Daro calculated that inpatient medical costs for 
these children exceeded $20 million. Rehabilita- 
tion and special education services in the year fol- 
lowing the maltreatment, according to Daro, cost 
an estimated $7 million (125). 

Daro also calculated the short- and long-te m 
costs of foster care associated with child maltreat- 
ment in 1983 (125), although her estimates of 
foster care costs are probably too high. Daro as- 
sumed that 75 percent of all confirmed maltreat- 
ment case reports to child protective services agen- 
cies in 1Q83 resulted in a child's spending at least 
some amount of time in foster care. This assump- 
tion, yielded an estimate that there were 554,254 
foster care placements in 1983, with an estimated 
first-year cost of Si .9 billion and long-term costs 
of S27 billion (125). According to AAPC data for 
1984, only about 18 percent of newly opened child 
protective services cases were placed in foster care 
(24). If this AAPC estimate is accurate,, then 
Daro's estimates of toster care costs are too high 
by a magnitude of four. Adjusting her cost esti- 
mates downward by a magnitude of four, how- 
ever still yields enormous costs for the foster care 
of children maltreated in 1983— first-year costs 
of $475 million and long-term costs of $6."'^ 
billion. 

Unmeasured long-run costs of child maltreat- 
ment are the cost of increased juvenile delinquency 
and adult crime that dif-^roportionately occurs m 
victims of maltreatment. Estimates of these costs 
have not been attempted, but they are likely to 
He high. 
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EFFECTIVENESS OF PREVENTIVE STRATEGIES AND PROGRAMS^ 



The previous section described the enormous 
human and financial costs associated with child 
maltreatment. The question is whac can be done 
to prevent such maltreatment? 

Strategies to prevent child maltreatment are 
generally o^ two types: 

• strategies intended tc prevent reoccurrences 
of maltreatment in children who have al- 
ready been abused or neglected, jnd 

• strategies that seek to prevent initial instances 
of child maltreatment in high-risk families. 

Traditional preventive efforts have generally 
sought to prevent reoccurrences of maltreatment, 
primarily through social case work, in all 50 
States, child protective services agencies are re- 
quired by law to respond to reports of alleged 
child maltreatment, and their mandate is to en- 
sure the protection and adequate care ol children. 
Typically, this task involves regular monitoring 
of family situations and efforts to enhance fam- 
ily functioning, such as supportive counseling and 
referrals to local resources. In instances of seri- 
ous injury or risk to a child, child protective serv- 
ices agencies have the authority, after obtaining 
judicial consent, to remove children from their 
families and temporarily place them in substitute 
care. 

The faci that reported child maltreatment rates 
in this country have been 'sing suggests that the 
traditional combination or social and legal serv- 
ices—at least in its present form—cannot cope 
with the rriagnitude of the problem. Social work- 
ers must deal with large caseloads and legal am- 
biguities, and the legal system must struggle with 
adapting rules developed to protect individual 
rights to family interactional problems. The re- 
ir.ainder of this chapter, therefore, examines some 
innovative interventions that go beyond these 
traditional methods. 

-The child inaltreatmcnt prevention pro«rdm<. describi-ti jn this 
section are directed almost exclusively at parents or stepparents 
Given the h«imiful effects of maltreatment on affected children there 
is a clear need for inaimcni o\ maltreattd children Some cv iJenee 
argues that an element common to all forms of child maltreatment 
IS psychological maltreatment i258) The or>;aniZ3tion and elfective 
ness of children s mental health treatment services are discussed jn 
a recent OT A background paper entitled Children s Stcntol Hcuth 
problewt and Services (063i 



The r evious discussion of the causes of child 
maltreatment suggests various strategies for in- 
tervention. Strategies to prevent maltreatment by 
char.^ing factors for which research has demon- 
strateci little or no causal impact on child maltreat- 
ment (e.g., parental mental illness) are not likely 
to be effective. Strategies to prevent child mal- 
treatment by reducing poverty-related stress and 
violent responses to that stress are likely to be 
more effective. The stress associated with these 
conditions might be ameliorated by referring fam- 
ilies to agencies that offer aid in obtaining such 
things as food stamps. Medicaid, and employment. 

Given all the interest in preventing child 
maltreatment in this country, it is remarkable that 
relatively few child maltreatment prevention pro- 
grams have been rigorously evaluated tc ascer- 
tain their short- and long-term outcomes. Further- 
more, in the assessments of prevention strategies 
that exist, the outcome measures (e.g., change in 
knowledge about child development, change in 
clinicians' estimates of propensity for maltreat- 
ment, or children's prediction of their responses 
to a hypothetical abusive incident) have gener- 
ally been rarher remote proxies for child maltreat- 
ment. Assessments of prevention programs in the 
area of sexua' abuse have not examined outcomes 
in terms of a-rtual behavior and the occurrence 
of subsequent sexual abuse. Another typical flaw- 
in the evaluation of child maltreatment preven- 
tion program.s is the absence of appropriately 
matched comparison groups. Many evaluations 
have no comparison group whatsoever. 

A recent multiple-site evaluation of 19 demon- 
stration projects fi nded by NCCAN that sought 
to intervene in proolem families to prevent reoc- 
currences of child maltreatment is discussed be- 
low. Also discussea are evaluations of selected 
programs emphasizing the use of home health vis- 
itors in high-risk situa ions in order to prevent ini- 
tial abuse and negleci. 

Effectivenass of 19 Federally Funded 
Clinical Demonstration Projects 

Between 1979 and 198:, NCCAN sponsored a 
national evaluation by rkeley Planning Asso- 
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ciates of 19 NCCAN-funded clinical demonstra- 
tion projects {5d). The 19 projects were intended 
to demonstrate the effects of specialized clinical 
treatments in five abuse and neglect subpopula- 
tions (sexual abuse, adolescent maltreatment, sab- 
stance-abuse-related maltreatment, child neglect, 
and remedial services to maltreated children V It 
was hoped that by focusing on one aspect of the 
maltreatment problem, a project would be bet- 
ter able to tailor its service programs to a more 
narrow range of problems, thereby improving its 
success rates. 

The client database for the evaluation of the 
19 projects was drawn from the caseloads of the 
demonstration projects from October 197^ to Oc- 
tober 1981. The sample consisted of 986 tamilies, 
including 1,250 adults,, 710 adolescents, and 975 
children. Over 60 percent of the sample families 
were involved in more than one type of mal- 
treatment. 

Each family's clinical progress was assessed 
along three dimensions; 

• the reincidence of maltreatment during 
treatment, 

• clinician judgment about propensity for fu- 
tuie maltreatment, and 

• clinician judgment of the client's overall 
progress. 

Between 40 and 60 percent of infants, children, 
and adoler^cents were maltreated while their fam- 
ilies were in treatment. Reincidence of all types 
of maltreatn^ent during treatment occurred in 21 
percent of fan^lies in treatment. By the time treat- 
ment was terminated, only 40 percent of the chil- 
dren and adolescents were residing in the same 
household and with the caretaker they had been 
with at the start of treatment. Reincidence of sex- 
ual abuse was least ^requent, and reincidence of 
child neglect most frequent. Reincidence of mal- 
treatment during treatment w^as not found to be 
associated with the receipt or nonreceipt of any 
particular service. 

Adult clients of the di-moribtration projects 
showed substantial ameliorcUion of various func- 
tion, ig problems during treatment (e.g., 57 per- 
cent improved in their knowledge of child devel- 
opment, 55 percent in underst<snding their child's 
needs, 49 percent decreased thei; excessive "need" 
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for their child to obey commands, and 47 percent 
had more self-esteem). Despite such progress, 
however, at the termination of treatment over 50 
percent of adult clients were judged likely to mal- 
treat their children in the future. 

Annual costs were calculated for hypothetical 
service models to serve groups of 100 families. To- 
tal annual costs of programs for 100 families 
ranged from $516,000 to 51,600,000. Individual 
psychotherapy, particularly for children and 
adolescents, was found to be an especially expen- 
sive intervention. 

There are several critical flaws in this evalua- 
tion. First, and most important, the demonstra- 
tion projects were not designed as controlled or 
pvpn quasi-controlled experiments. There were no 
comparison groups, let alone a control group 
where clients are randomly assigned to programs. 
Second,, the use of clinician judgment as an out- 
come measure is questionable. Clinicians work- 
ing with families cannot be expected to make un- 
biased judgments of their clients' progress; a 
clinician's faith in his or her therapeutic ability, 
hopes for a client, and knowledge that one's work 
is being evaluated might be expected to influence 
a clinician's final assessment. 

Although the evaluation s findings with respect 
to reincidence of maltreatment during treatment 
were no' encouraging, the investigators argue that 
one-third of the reincidence cases were less seri- 
ous than they were originally and that there might 
have been more maltreatment in the absence of 
the program. Without a comparison group in the 
evaluation, however, it is impossible to ascertain 
whether more maltreatment might have occurred 
in the absence of the program. Last, as the inves- 
tigators themselves acknowledge, the lack of out- 
come data beyond the time of the clients' ter- 
mination with the demonstration programs is a 
serious limitation. Continuation of the evalu- 
ation was proposed, but additional funding from 
NCCAN was not available. 

Effectiveness of Five Home Health 
Visitor Programs 

Evaluations of five programs emphasizing the 
use of home health visitors to prevent child 
maltreatment in families at risk are discussed be- 
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low. All five programs provided a wide array of 
services, consistent with a view that no single 
causal factor can explain child maltreatment and 
hence that no specific single intervention is likely 
to be effective by itself. Most of the programs are 
intended to prevent initial instances of maltreal- 
ment, although one of them (Project 12-\\aybj 
was aimed at preventing reoccurrences of mal 
treatment. 

Intensive Pediatrician Contact and Home 
Visits to High-Risk Mothers 

One home health visitor project provided m- 
tensive pediatricid:. contact (office visits and tele- 
phone calls) and weeki_y home visits by public 
health nurses to a random sample of 50 high-risk 
mothers w^ho had had their first or second child 
at Colorado General Hospital (225). The project 
also involved coordination of screening, medical 
followup, and home visits by lay health visitors. 

For purposes of evaluating this project. Gray 
and colleagues randomly selected high-risk and 
low-risk comparison groups (225). The assessment 
of project outcomes, completed when a child was 
between the ages of 17 and 35 months,, included 
measures of verified abuse ana neglect reports to 
the central child abuse registry,, hospitalization for 
serious injuries,, nuinber of accidents, foster care 
placements, and developmental tests. 

The Gray, et al., study found that fxve children 
in the high-risk control group required hospitali- 
zation for serious injuries thought to be abuse- 
related, compared to no children in the high-risk 
homes visited and no children in the low-risk con- 
trol group (p < 0.01). 

Hospital Support and Home Visits 
to Low-Income Mothers 

T'e effectiveness of early and extended contact 
between a mother and her newborn infant, com- 
bined with a program of home visits oy parapro- 
fessionals, has been evaluated by Siegel, et al. 
(586). The population that received the interven- 
tions was a group of low-income won en who re- 
ceived care at a public prenatal clinic and who 
delivered at the community hospital in Greens- 
boro, North Carolina. Altogether 321 low-income 
women (about three-fourths black and two-thirds 
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unmarried) were randomly assigned to varying 
combinations of hospital and home support in- 
terventions and to a nonintervention control 
group. The home intervention consisted of nine 
vibit. by paraprofessionals during the first 3 
months of the infant's life, these visits were in- 
tended to promote the mother's involvement with 
her infant and to support the mother in copmg 
with a range of situational stresses. 

The outcome assessment was completed when 
the infant was 4 and 12 months of age. Outcome 
measures consisted of maternal attachment, im- 
munizations, preventive care visits, emergency 
room visits, hospitalizations, and reports of child 
abuse and neglect obtained from the county unit 
for protective services and the State central regis- 
try. With one exception,, neither rooming-in nor 
home visits had a statistically significant effect on 
any cf the outcome measures. An exception was 
a small amoL.it of variance in maternal attach- 
ment that appeared to be linked to rooming-in. 

Ho me-Based Services and Support Groups 
for Families at Risk 

The effectiveness of a program developed by 
the Family Support Center in Yeadon,, Pennsyl- 
vania, for families considered to be at risk for 
maltreating their preschool age children has been 
evaluated by Armstrong (33,34). 

A multidisciplinary staff and volunteers offered 
three services to parents and children in the Family 
Support Center program: 

• home-based services (weekly visits for the 
first 3 months and less frequent visits for up 
to 10 months), 

• family school support groups, and 

• neighborhood support groups. 

Also offered was a wide array of counseling, 
educational, health-related, and social activities. 

To enter the Family Support Center program, 
self-referred families an J families referred by lo- 
cal agenciei and medical sources were screened 
by a high-risk stress index. Armstrong's program 
evaluation was based on 46 families and their 74 
children referred from the following sources: 

• self-referrals (10 families), 

• child protective agencies (10 families), 
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• hospitals (9 families), 

• preschool programs (7 families), 

• mental health agencies (4 families), 

• community nursing agencies (3 families), and 

• recommendations of other families who had 
participated in the program (3 families). 

Armstrong s evaluation of the Family Support 
Center used three outcome measures. 1) a high- 
risk stress index that counted the number of 
stresses incurred by each family, 2) parent-child 
observations dvjrit i.i the humt, and 3) a children s 
developmental index. Pretest and posttest meas- 
ures on these three measures were obtained, but 
there was no control or comparison group. Arm- 
strong did, however, compcire the percentage of 
children in the study who had a formal report of 
rhiL! abuse and neglect filed on their behalf with 
(he child protective service agency during treat- 
ment with the percentage of children from a sim- 
ilar high-risk population reported in another 
study. Armstrong's evaluation of the Family Sup- 
port Center indicated that family stresses vc^re sig- 
nificantly reduced, parent-child interactions and 
child care conditions improved, developmental 
delays were reduced, and significantly fewer chil- 
dren were maltreated during the study period. 

Home Visits and Other Services for High-Risk 
Pregnant Women and Mothers 

Olds and colleagues examined the effectiveness 
of a fan ly support program during pregnancy 
and the first 2 years after birth (471 ) for women 
who were having their first baby and were also 
under 19 years ^ge, single, or of low socioeco- 
nomic status. In a rcndomized clinical trial, four 
treatment groups v.cre provided with different 
combinations of the following services. 

• home visits by nurses during the mother s 
pregnancy, 

• free transportation of mothers and children 
to prenatal and well-child visits, 

• sensory and developmental screening of the 
children, and 

• home visits by nurses during the chil J's first 
2 years of life. 

The nurse-visited and comparison group 
women were equivalent in all standard socio- 
demographic characteristics, and the researchers 
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controlled for the few differences in psychologi- 
cal and social support variables in their analyses. 

The nurse home visitor had three major activ- 
ities. One was to educate parents about fetal and 
infant development and to clarify the parents' 
plans for completing their education, finding jobs, 
and bearing additional children. The second activ- 
ity was to involve family members and friends 
in child care and support of the mother. The third 
activity was to link family members with other 
health and human services. All of these activities 
were aimed at a number of factors believed to be 
potential contributors to child maltreatment, in- 
cluding parental knowledge of child development, 
unemployment poverty, and oocial isolation. 

Olds found that in the mothers at highest risk- 
poor, unmarried teenaged mothers— 19 percent 
of the comparison group maltreated their childre i, 
compared to 4 percent of the mothers who were 
visited by nurses for the extended period. (Mal- 
treatment was measured by verified cases of abuse 
or neglect reported to the New York State Depart- 
ment of Social Services.) Furthermore, among this 
same high-risk group,, the mothers who were 
nurse-visited reported that their babies cried less 
frequently than those in the comparison group; 
there was less conflict and scolding; they punished 
their infants less when as^'^ssed at 10 and 22 
months of age; they had fewer emergency room 
visits, and their babies had higher developmen- 
tal quotients at 12 and 24 months. These findings 
constitute a clear pattern of improvements made 
by the highest risk group of poor, unmarried, teen 
mothers. 

Project 12-Ways Services to Families Referred 
From Child Protective Services 

Lutzker and Rice evaluated the effectiveness of 
a project that attempted to reduce reoccurrences 
of child maltreatment in families by providing a 
variety of in-home services— e.g., training in 
stress reduction, home safety and parenting skills; 
job placement; alcoholism referra^• and couples 
counseling. 

The population studied consisted of families re- 
ferred from the child protective services agency 
for the State of Illinois . The study compared 50 
families served by Project 12-VVays and 47 com- 
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parison protective services families for incidents 
of abuse and neglect during jnd after treatment. 

Lutzker and Rice found that Project 1?-Ways 
families had fewer childr .n abused and neglected 
during and after treatment than did comparison 
protective services families (10 v. 22 percent;. 
Project 12-Ways families also had fewer children 
abused or neglected two or more times and fewer 
total abuse and neglect incidents (5 v. 15 percent;. 

Although the sample sizes were small, the dif- 
ferences between the experimental and compari- 
son groups in this study were statistically signifi- 
cant. Unfortunately, however, the selecti of 
families into Project 12-Ways was not random and 
no demographic data were reported by the inves- 
tigators. Consequently, it is impossible to know 
whether the observed effects were real or were 
merely the result of systematic differences between 
the experimental and comparison groups. 

Conclusions About the Effectiveness of Home 
Health Visitor Programs 

Four of the five evaluations of home health vis- 
itor programs described above indicate that horne 
health interventions are quite effective in reduc- 
ing actual child maltreatment, as w^ell as in influ- 
encing other outcome measures of interest (33,34, 
225,391,471).^ 

The fifth study, which had a randomized de- 
sign,, found that intensive postpartum contact and 
home visits by paraprofessionals had almost no 
significant effects (586). Several factors other than 
i\e potential effectiveness of home health visits 
might account for the outcome of this study by 
Siegel, et al. First, a 3-month program of nine 
home visits may not provide sufficient contact to 
establish effective rapport (470)." Second, among 

'Although the Gra> et al , studv A ptdiatnt. L«irc and home visits 
(225) did not shov\ a staHSticalK si^;nificant cfleet of home visits 
on child maltreatment reports to a central registry home visits had 
a statistically signiheant eHect on jbuse-rd<ite(i hospitalization, more- 
over for the non-homt-\isjted high-risk group, there was evidence 
oi underreporting of abuse incidents to the centra! registry 

'The Gray, et al , study (225) indicated weekly vissts by public 
health nurses for a period of at least 17 months The Armstrong 
study (33,34) indicated weekly visits tor the hrst 3 months and less 
often for the next 7 months The Tutzker, et al , study (3^0; indi- 
cated home visits for about 1 year, although no informal o-\ was 
provided about the frequency of visits The Olds, el al <»udy(471) 
indicated nme visits durmg pregnancy, weekly visits for 6 weeks 
following delivery, and less Ire^uently thereafter ior a period up 
to 2 years following delivery 
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the five programs evaluated, the North Caruima 
program evaluated by Siegel, et al., was the only 
one with home visits conducted by paraprofes- 
sionals It may be that paraprofessionals are less 
able to obtain the respect of families and less able 
to communicate effectively with physicians than 
professionals (470). Third, the Siegel, et al., study 
did not analyze tht potential effects of home visits 
on any high-risk 3ubgroup within the low-income 
study population (e.g., among families referred 
to child protective services). Fourth,, in the two 
other studies where the racial composition of the 
study population was indicated, the study popu- 
lation was mostly or exclusively white; in con- 
trast, the study population in the Siegel, et al., 
study was three-nuarters black. Finally, given the 
relative rarity of child maltreatment, even in high- 
risk groups, it is extraordinary that significant 
differences were found in any of the studies with 
so few subjects. 

It is difficult to know which program elements 
or combination of elements are the most impor- 
tant in producing the positive results. Three of 
the four home visitor programs that appear to 
have reduced child maltreatment also offered ad- 
ditional services such as intensive pedidtrician 
contact. With the exception of the report by Olds, 
et al., on the family support program in New York 
(471 K none of the study reports offered much de- 
tail on the content of home visitor services. All 
that can be said is that the common denomina- 
tor is the provision of in-home services to a pop- 
ulation at high-risk for child maltreatment. 

It is difficult to know if the results of these pi- 
lot home visitor programs run by dedicated, en- 
thusiastic, and skilled ople could be replicated 
in other settings where the intervention may be 
carried out by less skilled and enthusiastic peo- 
ple (245). Nevertheless, the home health visitor 
program model appears to have a number of prac- 
tical advantages that enhance its effectiveness, in- 
cluding; 

♦ reaching parents who lack self-confidence 
and trust in formal service providers, 

♦ obtaining a more accurate and direct assess- 
ment of the home environment, 

♦ linking parents with other health and human 
services, and 
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• serving "as a visible anu regular reminder to 
parents that excessive punishment and ne- 



glect of children in our society are not con- 
doned" (470). 



FEDERAL AND STATE FUNDING FOR THE PREVENTION OF 
CHILD MALTREATMENT 



Between 1981 and 1985, the resources available 
for the prevention and treatment of child abuse 
and neglect did not keep pace with the rapid in- 
creases in the reported number of maltreated chil- 
dren (657). For the 31 States able to provide com- 
plete information, total resources to serve abused 
and neglected children increased, in real terms, 
by less than 2 percent between 1981 and 1985 
(657). In 29 of 31 States reporting such informa- 
tion for 1981-85, reports of child maltreatment 
rose faster than available Federal, State, and lo- 
cal resources (657). 

Four Federal programs give funding to States 
for the prevention and treatment of child abuse 
and neglect: Title XX, Title IV-B, and Title IV-E 
of the Social Security Act. and the Child Abuse 
Prevention and Treatment Act (Public Law 
93-247).^ 

The largest source of Federal funds, and in some 
States the largest single source of funds, for child 
protection services is the Title XX (Social Serv- 
ices) block grant. Title XX provides funds to States 
for a wide variety of social services,, including 
home-based services for elderly people, transpor- 
tation for handicapped people, and child protec- 
tion services for abused and neglected children. 
From fiscal year 1981 to 1986, Federal appropri- 
ations for Title XX declined— from $2.9 billion in 
1981 to $2.6 billion in 1986. No breakdown on 
the percentage of Title XX expenditures that were 
used to benefit children— let alone to treat or pre- 
vent child abuse and neglect— is available. The 
U.S. Department of Health and Human Services 
has estimated, however, that about one- third (31 
percent) of Title XX expenditures in 1980 were for 
services provided lu children and youth. 



Mntormation and Jato on sources of iunJmg m this section are 
derived from Abused Children m Amenca VtLtin, of Official Vr*- 
gleet, a 1987 report by the House Select Committee on Children 
Youth, and Families (657) 



Title IV-B of the Social Security Act provides 
matching Federal grants to States for the provi- 
sion of child welfare services to children and fam- 
ilies, irrespective of income. In comparison to Ti- 
tle XX, this program is very small. In fiscal year 
1981, apppropriations for Title IV-B were only 
$141 million; in fiscal year 1985, the appropria- 
tions were increased to $200 million. 

Title IV-E oi the Social Security Act provides 
matching funds to States for maintenance of chil- 
dren in foster care who are eligible for AFDC. Ti- 
tle IV-E is an entitlement program for eligible chil- 
dren, and the amount each '^tate receives is based 
on the number of children ine State places in fos- 
ter care, which includes abused and neglected chil- 
dren. Title IV-E funds increased from $349 mil- 
lion in fiscal year 1981 to $485 million in fiscal 
year 1985. 

The Child Abuse Prevention and Treatment 
Act is the only Federal program designed solely 
to prevent, identify, and treat child abuse and ne- 
glect. Under this ac^r Federal funds are provided 
to the National Center on Child Abuse and Ne- 
glect (NCCAN) to award as State and discretion- 
ary grants for projects related to child abuse and 
neglect. As shown in table 8-3, overall funding 
for NCCAN State and discretionary grants in- 
creased from $23.0 million in fiscal year 1981 to 
$24.7 million in fiscal year 1986, with significant 
funding reductions in the intervening years. 

NCCAN grants to eligible States and territo- 
ries may be used for any child abuse and neglect- 
related activities, provided the States meet speci- 
fied requirements that include mandatory report- 
ing of child abuse and neglect by professionals, 
immunity from prosecution for those who report, 
and prompt investigation f all reports. State 
grants rarely go into direct services; they are usu- 
ally used as seed money for innovative programs. 
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Table 8-3.— National Center for Child Abuse and Neglect (NCCAN) Funding for State and Discretionary Grants, 

Fiscal Years 1981-86 (millions of dollars) 

. ^- ^ "fy'i9 81~~FY l982 "WT98T~FTl 9 8r~7S^ F Y 1986 

StategranU~~r~ 7 $7 0" "s67"' $67 $67 $12.0 $1 1 4 

Discretionary grants 16.0 9.5 _^9^5 95 140 133 

Total . ^23 0 $16 2" $16 2 $16 2 $26.0 $ 24.7 

SOURCE US Congress House Seiect Cumm.itee . umidter ruuth dnd Families Abused Children m America \,ii^tims uf Official Neglect [Vrla^t\mgtor\ OC US 
Govft'nment P'mting Offce March l987) 



NCCAN discretionary grants are awarded to 
public agencies, private nonprofit organizations, 
and universities for projects that relate to the pre- 
vention,, identification, and treatment of child 
abuse and neglect. Discretionary grants are 
;^w;^rdpd for rp<;p;^rrh^ dpmonstr;^tion and im- 
provement of existing service programs. 

There have been a number of criticisms of 
NCCAN's discretionary grants program. In 1980, 
the General Accounting Office (GAO) found that 
"due to a largely unsuccessful evaluation program, 
the Center has been unable to determine which 
programs work best" (367,651). At hearings con- 
ducted by the Houbt; Committee on Government 
Operations,, March 12, 1987,^ the lack of evalua- 
tions of child abuse and a prop .nsity of NCCAN 
to ignore the recommendations of its peer review^ 
panel in making grant awards w^ere raised in cri- 
Hque of the Centei (655). 

In fiscal year 1986, the vast majority (about 80 
percent) of NCCAN discretionary grant expend- 
itures were for demonstration projects, followed 
by research (about 15 percent) and training and 
technical assistance (about 5 percent) (678). Al- 
though NCCAN grants for research (e.g.,, research 
on how to improve the accuracy and credibility 
of children's testimony in sexual abuse cases) may 
yield valuable informdtion, demonstration proj- 



ects are the only potential source of evaluations 
of program effectiveness. Discerning the design 
of the projects froiTi the discretionary grant ab- 
stracts is difficult, but only 2 of 87 demonstra- 
tion projects active in 1986 appear to have a care- 
fully designed program evaluation. In addition, 
there appear to be no longitudinal studies among 
those funded. Although evaluation studies are in- 
herently difficult, the current pattern of funding 
is not likely to remedy the problems identified in 
the GAO's 1980 report (651). 

The Federal Government is not the only source 
of funds in the area of child maltreatment. Many 
State and local governments provide resources for 
the prevention and treatment of child abuse and 
neglect, and in some States, State and county 
funds are the largest source of lunding. Funds are 
provided from State general funds, children's trust 
funds, and other State and local programs. Be- 
tween fiscal years 1981 and 1985, 15 or the 31 
States supplying complete funding information re- 
ported a net decrease (in constant 1982 dollars) 
in State and local funds directed at child abuse 
and neglect; the remaining 16 States reported a 
net increase (o57). State and local funds for all 
31 States showed a total net gain of $169.2 mil- 
lion, with most of the increase in one State alone,, 
California. 



CONCLUSIONS 

Child maltreatment is a serious problem, affect- 
ing the lives of many children and families. 
Knowledge about child maltreatment is growing 
steadily. Evaluation research and cost-effective- 
ness analyses of maltreatment prevention pro- 
grams do offer some useful insights, however, 
adequate infon-nation about which preventive ap- 

ERIC 67^' ^-8%-. 



proaches work, for whom, and under what cir- 
cumstances still does not exist. Rigorous scientific 
assessment m the field is clearly needed. 

Leventhal (375), Finkelhor and Araji (172), and 
Gray and DiLeonardi (223) have offered useful 
guidance for research in child maltreatment. Two 
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key methodological requirements for evaluation 
studies are the clear definitiv^r. of outcome meas- 
ures and the use of appropriate comparison 
groups. However, there are inherent difficulties 
in conducting research on child maltreatment. In 
high-risk situations, the random assignment of 
children considered to be in need of services to 
treatment or comparison groups would not al- 
ways be ethical. One alternacive is to compare 
different programs or to study children waiting 
for placement in a treatment program as a com- 
parison group. These so-called "natural experi- 
n»cnts" have not been sufficiently utilized in this 
area of research. 

Another problem for researchers is measuring 
the key outcome— i.e., the occurrence of child 
maltreatment. Child maltreatment reports are 
often confidential, and direct observation of 
maltreatment is virtually impossible. In some 
areas, child protection agencies have cooperated 
with researchers, or have hired their own research 
staff, while protecting the confidentiality and 
rights of clients. Measures of actual child maltreat- 
ment are the bottom line, and "it will not suffice 
to suostitute measures of attitude alone" (194) or 
behavior apart from maltreatment. 

In order to obtain adequate measures of actual 
abuse, is particularly important to develop a 
better child abuse reporting system. The report- 
ing system should be able to provide measures 
that permit distinctions between incidence and 
severity. Child homicide cases in particular need 
to be closely monitored. A study of two infor- 
mation sources, the Federal Bureau of Investiga- 
tion's Uniform Crime Reports and National Cen- 
ter for Health Statistics data,, indicates that each 
source underrecords child homicide by at least 20 
percent (217,300,302). 



Very little longitudinal followup assessment has 
been done, largely because of budget constraints. 
Long-term outcomes are of critical interest, and 
research in this area is imperative. 

The evaluations of child maltreatment preven- 
tion programs summarized ia this chapter suggest 
that the home health visitor model, using a nurse, 
social worker, or counselor to support high-risk 
families, is probably effective. Furthermore, the 
home health visitor model seems to offer a num- 
ber of practical advantages that enhance its ef- 
fectiveness (e.g., reaching parents who avoid or 
are mistrustful of formal service providers). The 
model also builds on a public health activity that 
has an institutional base in home-health agencies 
and public health departments.' Whether mal- 
treatment prevention programs with these char- 
acteristics can result in net savings in total health 
care costs is a question that needs further research. 

Of course, there may be other kinds of preven- 
tive interventions that hold promise and have not 
been adequately tested. If poverty- and unem- 
ployment-related stresses are important causes of 
child maltreatment, as has been suggested, then 
interventions focusing on reduction or manage- 
ment of these stresses may be effective. Some ob- 
servers have suggested, for example, that inter- 
vention programs should provide concrete 
assistance to families in resolving problems hav- 
ing to do with inadequate income, poor housing, 
lack of medical care, and lack of formal and in- 
formal social supports (124). Unfortunately, care- 
ful evaluations of such interventions are lacking. 



■^There ts evtJencf that visitii ,^ nurses can aUo be effective in im- 
proving birthweight and length of gestation (469), and lowering in- 
fant mortality, particularly mortality due to sudden infant death 
syndrome (94) 
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Appendix A 

Method of the Study 



This assessment was requested by the House Energy 
and Commerce Committee and its Health Subcommit- 
tee and the Senate Committee on Labor and Human 
Resources. The corrimittees asked OTA to examine ihe 
status of children's health; problems in children's ac- 
cess to effective health services, and the effectiveness 
and costs of selected technologies, particularly preven- 
tive strategies for improving the health of children. In 
addition, the Senate Finance Committee asked for ^ i 
assessment of a new technology for prenatal care, toco- 
dynamometry. The assessment began on October 1, 
1985. 

One of the first tasks in planning an OTA assess- 
ment is to choose an advisory panel of experts in vari- 
ous fields. The advisory panel for an OTA assessment 
suggests source materials, subject areas, and perspec- 
tives for staff consideration; assists in interpreting in- 
formation and points of view assembled by OTA staff, 
and suggests possible findings and conclusions based 
on the study. Panel members review staff and contract 
materials for accuracy and representativeness, discuss 
policy options of the study, and present arguments for 
and against the options and conclusions. The final re- 
port, however, is the responsibility of the OTA staff. 

The advisory panel for this assessment of technol- 
ogies related to child health consisted of 18 members 
with expertise in health policy, health economics,, clin- 
ical medicine,, law and medical ethics, as \ A\ as ex- 
perience in State and Federal Government and acade- 
mia. The advisory panel was chaired by Harvey 
Fineberg, Dean of the Harvard School of Public 
Health. 

The first panel meeting was held on Fe^ ary 11, 
1986. OTA staff for the project presented topics for 
the panel's discussion of the overall plan for the assess- 
ment. Major chapter topics selected for study were the 



problem of infant mortality,, family planning, prena- 
tal care, neonatal intensive care, newborn screening, 
well-child care, prevention of acciaental injuries, and 
prevention of child maltreatment. 

Contracts were let for background papers and ac- 
quisition of data on a variety of issues for staff use 
in preparing the assessment. These contracts are listed 
at the end of this appendix. Background papers with 
an asterisk (*) are or will soon be available from the 
National Technical Information Service (NTIS). 

OTA prepared two documents in addition to the 
main report for this project. They include a technical 
memorandum, Technology-Dependent Children: Hos- 
pital V. Home Care, and a case study. Neonatal In- 
tensive Care for Low Birthweight Infants: Costs and 
Effectiveness. They are available from the U.S Gov- 
ernment Printing Office. 

The second meeting with the advisory panel was 
held on Augvst 5, 1986. OTA staff presented outlines 
of each chap^ r for the panel's discussion. In addition, 
some preliminary data were presented for discussion. 
Suggestions for improvement w^ere provided by the 
panel members. 

At the last panel meeting, on February 24, 1987,^ 
OTA staff had prepared a draft of the final report. The 
panel was mailed a copy prior to the meeting. Com- 
ments were provided by the panel and discussed at the 
meeting. It was agreed that OTA staff would revise 
the draft and send it out for a broader review. 

After levising the main report, OTA staff mailed 
the second dmft to more than 125 reviewers. These 
reviewers represented a broad range of experts in a 
diversity of settings. Appropriate revisions based on 
comments received were made by OTA staff, and the 
report was submitted to the Technology Assessment 
Board on July 27, 1987. 
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Appendix C 

U.S. Infant, Neonatal, and 
Postneonatal Mortality Rates 



Table C L— U.S. Infant Mortality Rate and Annual Percentage Change by Race, 1968-85 



Year 






Infant moriality rate^ 








All races 








Blacks 


Rate 


Percent change^ 


Rate 




Rate 


Percent change^ 


1968 


21.8 


_ 


19.2 




36.2 




1969 


20.9 


-4.3 


184 


-4.1 


34.8 


-3.9 


1970 


20 0 


-4.0 


17.8 


-36 


32 6 


-6.1 


1971 


19 1 


-4.5 


17 1 


-3P 


30.3 


-7 1 


1972 


18.5 


-34 


16.4 


-4.1 


29.6 


-2.3 


1973 


17.7 


-4.1 


15.8 


-36 


28.1 


-5 1 


1974 


16.7 


-5.7 


148 


-6 1 


26 8 


-4.7 


1975 


16 1 


-38 


14 2 


-4 5 


26 2 


-2.1 


1976 


15.2 


-5.2 


13.3 


-6.1 


25.5 


-2.5 


1977 


14.1 


-7.3 


123 


-73 


23.6 


-7.5 


1978 


138 


-24 


120 


-26 


23.1 


-2.2 


1979 


13 1 


-53 


11.4 


-4.9 


21.8 


-58 


1980 


12.6 


-3.6 


11.0 


-3.7 


21.4 


-1 9 


1981 


11.9 


-5.4 


105 


-47 


20.0 


-6.4 


1982 


11.5 


-3.5 


10.1 


-38 


19.6 


-1.8 


1983 


11.2 


-3.1 


9.7 


-3.3 


19.2 


-2.3 


1984 


10.8 


-3.4 


9.4 


-3 1 


18.4 


-4.3 


1985 


10.6 


-1.3 


93 


-1 4 


182 


-0.9 



3The mfai.t mortaJii/ ralfc 'S CeiineC as the number of infants who <3ie in Ihe first yea; of life per 1,000 hve births 



"Percentage cnange compoled on infant mortaJity rates per 100 000 live birth** 

SOURCE U S ^e^/anmt^.t heaJ»h and Human Services ^udhc Heaslh Se.'vice Naltonai Cen;er for Health Statistics ' Jubnshed data from u S vital statistics, hvatts/Hle 
MO 1986 



Table C 2.— U.S. Neonatal Mortality Rate and Annual Percentage Change by Race, 1968-85 



Year 






Neonatal mortality rate^ 








All races 




Whites 




Blacks 


Rate 


Percent change'^ 


Hate 


Percent change^ 


Rate 


Percent change^ 


1968 


16.1 




14.7 




24.3 




1969 


15.6 


-3.4 


142 


-3.8 


23.9 


-1.4 


1970 . . . , 


151 


-3.2 


138 


-28 


22 8 


-4.9 


1971 


14 2 


-59 


13.0 


-54 


21.0 


-7.9 


1972 


. . 13.6 


-4.0 


124 


-50 


20 7 


-1,4 


1973 


. .. 13.0 


-49 


11 3 


-4,3 


193 


-6.6 


1974 


123 


-54 


11 1 


-59 


187 


-3.3 


1975 .... 


116 


-55 


104 


-69 


183 


-19 


1976 


10.9 


-57 


97 


-69 


179 


-2,2 


1977 


. ... 99 


-9 5 


87 


-94 


16 1 


-10.3 


1978 . . 


95 


-40 


84 


-4 1 


15.5 


-38 


1979 


89 


-65 


79 


-6.0 


14 3 


-7.5 


1980 


85 


-4 4 


75 


-5 1 


14 1 


-16 


1981 


, . 8.0 


-53 


7 1 


-54 


134 


-46 


1982 


7 7 


-4 1 


68 


-42 


13 1 


-28 


1983 , . . 


73 


-5.3 


64 


-56 


124 


-5.0 


1984 .... 


70 


-3.9 


6.2 


-36 


11.8 


-49 


198S 


... 7.0 


-06 


6 1 


-13 


12 1 


+ 2 1 



^The neonatal mortahly rale is def ned as t^e nurtibor rf infants who die m the first 28 days of iife er i 000 live b^ths 
•^PercentdQC change competed on neonatat mortality r ites per 100 000 h.-e births 



SOURCE U S Oepartmert of Health and Hurr.an Services Public He<iith Service Natior.a. Center fc .leaJlh Statistics unpublished data from U S viiai statistics Hyallsviile 
MO 1986 
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Table C-3.— U.S. Postneonatal Mortality Rate and Annual Percentage Change by Race, 1968-85 

Postneonatal mortality rate*'* 



All races Whites Blacks 



Year 


Rate 


Percent change^ 


Rate 


Percent change^ 


Rate 


Percent change^ 


1968 


5.7 


— 


45 





11 '3 


__ 


1969 


5.3 


-6 8 


42 


-5.0 


10.8 


-9.1 


1970 


49 


-6 6 


4.0 


-61 


99 


-88 


1971 . . 


. .. 49 


0.2 


40 


+ 16 


9.4 


-5.4 


1972 


... 4.8 


-1 7 


4.0 


-1.2 


89 


-4.3 


1973 . . 


4.8 


1.6 


39 


-16 


88 


-1.6 


1974 


. . 44 


-66 


37 


-57 


8.1 


-80 


1975 .. 

1976 


4.5 

43 


+ 1.0 
-3 8 


38 
36 


+ 2.4 
-4.0 


7.9 
7.6 


-2.6 
-3.3 


1977 


4.2 


-1.7 


36 


-16 


7.6 


-0.9 


1978 . 


43 


+ 1.3 


36 


+ 1 1 


76 


+ 1 1 


1979 


42 


-22 


35 


-2.5 


75 


-2.2 


1980 


41 


-1.8 


35 


-06 


7.3 


-2.4 


1981 


3.9 


-53 


3.4 


-3.4 


6.6 


-100 


1982 


3.8 


-2.2 


33 


-3.0 


6.6 


+ 0.2 


1983 


3.9 


+ 1 5 


33 


+ 1.3 


68 


+ 2.9 


1984 


. 38 


-2.4 


33 


-2.2 


6.5 


-3.3 


1985 


3.7 


-27 


32 


-1.4 


6.1 


-6.4 



^The postneonatal mortality rale is defined as the number of infants between 28 days old a. d 1 year old who die per 1,000 live births 
Percentage change computed on postneonatal rpo'tality ratt-s per 100,000 live births For any given vcar when the rate computed per 1.000 live births appears not 
to Change ther<» can be a sr^all percent change from unrounded rates computed per lOOOOO live births 



SOURCE U S Oepanmeot Health and M^man Services Public Health Service National Center for Health Statistics, unpubUshed data from U S vital statistics. Hyattsville. 



Table C-4.— U.S. Infant, Neonatal, and Postneonatal 
Mortality Rates and Relative Risk by Birthweight, 
1980 Birth Cohort (Singletons) 



Mortality rate and relative 
nsk^ by birthweight 



<1500g <2500g >2500 g 

Infant mortality: 



All races 469.4 


(93.9) 


105.7 


(21 1) 


50 


Whites 475.3 


(108.0) 


103.9 


(23 6) 


4.4 


Blacks . 443.2 


(61.6) 


106.3 


(14 8) 


7.2 


Neonatal morfality: 










All races . .431 2 


(205.3) 


89.4 


(42.6) 


21 


Whites 441 9 


(221 0) 


89 5 


(44.8) 


20 


Blacks 398 9 


(147.7) 


87 0 


(32 2) 


27 


Postneonatal mortality^: 










All races . . . . 67 0 


(23.1) 


:7 9 


(6 2) 


29 


Whites . 59 9 


(24 0) 


15.8 


(6 3) 


25 


Blacks .73 6 


(16.4) 


21 2 


(4.7) 


45 


^The "umbers in parentheses denote relative risK Relative risk is defined as the 



mortality rate of infants m a specified low birthweight category divided by the 
mortality rate of infants born at normal birthweight (\ e -250Cg) 
^The postneonatal mortality rate is defined as the nc.nber of infants between 
28 days and 1 year old who die oer l 000 infaits surviving the neonatal period 
{le first 23 days after birth) 

SOURCE Office of Technology Assessment 1988 calculated from the 1980 Na 
tional Infant Mortality Surveillance Project Prel'"'i»"a'7 "^ablcs Certero 
for Disease Control Public Health Service US Department of Health 
and Human Services Atlanta GA May i986 
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OTA'S Derivation of the Estimate 
of the Population of Children 
Without Health Insurance^ 



As noted in chapter 3, the Current Population Sui- 
vey (CPS; overestimates the population of children 
without health insurance because it does not directly 
ask about whether they have health insurance cover- 
age through a noncustodial parent. Rather, if a par- 
ent responds that he or she has a policy that also cov- 
ers the children,, the CPS editing routine records a yes 
or no response for private health insurance. Conse- 
quently, children who are covered by a private pol- 
icy bought by a parent who does not live in the house- 
hold,, such as a noncustodial divorced parent, are 
incorrect!/ listed as uninsured. 

Althoug I It is impossible to precisely adjust the esti- 
mates for this problem, one can estimate roughly how 
many children are in this position by using the April 
1984 CPS.^ The April 1984 CPS had a supplemental 
questionnaire for women with children under 21 years 
of age Trom absent fathers. On the basis of this sur- 
vey,, the U.S. Bureau of the Census estimated that there 
were 8,690,000 women (±190,000) who had custody 
of children under the age of 21 from absent fathers. 
A quarter of these women had married again and 
would be indistinguishable from women who had been 
married only once on the March CPS— i.^., their mar- 
ital status in March would be "married." 

Among all the women with children from an absent 
father, 3,995,000 (46 percent) were supposed to receive 
child support payments in 1983, but only 3,037,000 
(35 percent) actuc^lly received the payments. Thus, just 
over a third of all women with children unde, 21 years 
of age from an absent father received child support 
payments in 1983. Of the women who actually re- 



'This appendix is based on d background paper prepared tor OTA bv 
Kalherine Swartz (o31) 

The jnlormation that ttjliim-. LDmes trum LhilJ Support jnJ Alim<,>n> 
1083 t Supplemental Ueporti Curnn^ I'opuLition Rcpi^rt', ^pecul Sludios 
Series P-13 No 148 by the Bureau o{ the Ctn<.u<. U S Department <>l 
Commerce, Washington DC W8t> 



ceived child support payments, just over half had 
health insurance included in the child support award 
or agreement (1,641,000). On average,, these women 
had about 1.8 children, or about 2,954,000 children 
under 21 years of age altogether nationwide. 

In 1984, 59.1 percent of all children under 21 were 
12 years old or younger,, so for this age group, about 
1,746,000 children had health insurance from absent 
parents. An unknown percentage of these children 
would have been reported as uninsured, when in fact 
they had insurance through their child custody agree- 
ments. If the child had no other source of insurance 
but that of the absent parent, then the CPS would have 
shown him or her to be uninsured. 

On the basis of the information just presented, O^A 
calculated a lower bouna on the percentage of chil- 
dren who were without health insurance. According 
to the March 1984 CPS, 7,873,000 children between 
0 and 12 years of age— 18 percent of all children in 
that age group— were uninsured. If one assumes that 
none of the 1,746,000 children with health insurance 
through child custody agreements had other sources 
of insurance, then the actual number of children age 
12 or younger who did not have health insurance 
would be 6,127,000 (7,873,000 - 1,746,000), 14 per- 
cent of the total 0- to 12-year-old population in 1984. 
Since 6,127,000 is 78 percent of 7,873,000, the lower 
bound estimate of the number of uninsured chiluren 
0 to 12 years old in 1984 is 78 percent of the number 
reported by the CPS. 

Applying this figure (78 percent) to the 1986 CPS 
data on insuredness of children gives a lower bound 
estimate of the percentage of children without health 
insurance in 1986 of 14 percent. The upper bound esti- 
mate, taken directly from 1986 CPS data, is 19 per- 
cen*^ Thus, OTA estimates that the true percentage 
of children between 0 and 12 years of age who were 
without heaUh insurance in 1986 lies somewhere in the 
range of 14 to 19 percent. 
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Appendix E 

Physician Participation in Medicaid 



Issues In Measuring Physician 
Participation 

A question raised in chapter 3 was whether the cur- 
rent Medicaid payment levels are so low as to seriously 
jeopardize the availability of physicians willing to 
serve pregnant women and children covered by Med- 
icaid. If acceptable access is defined as the ability of 
the Medicaid patient to find a qualified doctor within 
leasonable time and distance,, not necessarily one of 
the patient's own choo:>ing, participation in Medicaid 
by all physicians is not necessary. Yet it is difficult to 
measure the extent to which Medicaid patients are able 
to find qualified physicians to serve them. 

Ideally, Medicaid patients' ability to find a partici- 
pating physician should be measured directly. In fact, 
however, most of what is known about physician par- 
ticipation is based on national surveys of physicians, 
the most recent one conducted in 1984 (5,430,431,489, 
593). These surveys generally ask individual physicians 
two questions: 1) whether they participate in Medic- 
aid,, and 2) what share of their total practice is devoted 
to Medicaid patients. 

Both of these questions are inadequate. A positive 
response on overall participation masks potentially 
major differences among physicians in their true in- 
volvement in fhe Medicaid program. A physician who 
has enrolled and obtained a Medicaid provider number 
but who rarely sees Medicaid patients,, for example,, 
may consider himself or Iierself to be participating, 
when in fact he or she has virtually no involvement 
in the program. The circumstances under which the 
low Medicaid patient load occurs may also affect one s 
judgment about participation. Suppose the physician 
will accept all Medicaid patients into his or her prac- 
tice but is located in an area with so few Medicaid re- 
cipients that none are served. Which is the appropri- 
ate measure, the physician's willingness to participate 
or the actual treatment of patients? 

The use of practice share as a measure of participa- 
tion is also troublesome,, especially when it is used to 
show national trends in physician participation. Prac- 
tice share can be influenced by changes in the number 
of Medicaid eligibles, the size of the non-Medicaid pop- 
ulation, and the number of physicians. As the num- 
ber of eligibles decreases and the number of physicians 
increases, one would expect practice shares to decrease 
even in an environment of full participation. Con- 
versely, as the number of participating physicians de- 
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creases, practice shares of those remaining to serve 
Medicaid patients would be expected to increase. 

Another problem in interpreting the data is the fre- 
quent reliance on self-reported estimates taken from 
surveys of physicians rather than on objective data on 
the physician's actual patient population. Physicians 
appear to overestimate their participation in Medic- 
aid One study of pediatricians found that, on aver- 
age, these physicians reported that they devoted a 
considerably greater percentage of visits to Medicaid 
patients than was indicated by actual patient records 
(i.e., 13.0 percent for self-reports v. 7.7 percent for 
patient records) (343). In another survey of Califor- 
nia physicians conducted in 1974 by the California 
Medical Association,, about 43 percent of physicians 
indicated that they "probably would" accept a new 
Medicaid patient, 19.9 percent "might" accept a new 
patient,, 24 6 percent "probably would not," and 12.4 
percent "definitely would not" accept a new Medic- 
aid patient (310). Shortly after the results of that sur- 
vey were published, the results of a somewhat less sci- 
entific poll conducted by the Office of the California 
State Auditor General were published (724). These re- 
sults suggested that only those physicians who said 
they "probably would" accept a new Medicaid j^atient 
probably would. 

The fact that physicians tend to greatly overestimate 
their Medicaid participation sujggests that survey data 
based on physicians' self-reports must be interpreted 
with a great deal of skepticism.^ On the other hand, 
there is no reason to suspect that the upward bias in 
self-reporting of participation would change over time 
or systematically vary across specialties or geographic 
regions. Therefore,, time-trend and comparative anal- 
ysis based on physician surveys provides reasonably 
valid information on changes or differences in access 
to care among Medicaid populations. 

Evidence on Physician Participation 
in Medicaid 

Recent national surveys of Medicaid participation 
by physicians in pediatrics, obstetncs/ gynecology 
(OB; GYN), and other specialties are summarized in 



This survey was based on calls to random physicians trom piirporledly 
new Mcditdid patients looking for a physicuin 

'Tor a mure detailed discu^-^ion of reasttns for inaccuracies in self reported 
surveys M-e Medicaid Parccjpalion by f\*diatncians and Obstetricians/ pre- 
pared tor OTA by V McMenamin (418> 
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table E-1 (5,430,431,489,593). Since the data in table 
E-1 are all survey-based, the reported rates of partici- 
pation and reported practice shares devoted to Med- 
icaid pc ts are very likely oversi^ d. Adjusting the 
practice .lare estimates by the ratio between actual 
nractice share and reported practice share found by 
sletke,, et al. (343)— i.e.,, 0.5894— fields a mean prac- 
tice share of 9.8 percent for pediatricians and 5.9 per- 
cent for OB. GYNs in 1984. There is no similar adjust- 
ment factor available for the willingness-to-participate 
measure,, so that measure of participation cannu. be 
adjusted. 

Information on pediatricians' pai .icipation in Med- 
icaid from a 1978 American Academy of Pediatrics 
survey is presented in table E-2 (127). Pediatricians 
were asked two questions: 1) whether they were ac- 
cepting new nor -Medicaid patients, and 2) if so, 
whethe^ they were accepting all new ^'edicaid pa- 
tients. Those who answered yes to both questions were 
considered to be "full participants" in the Medicaid 
program. Wide differences in these rates were found 
among the 13 States included in the survey. 

"^able E-3 summarizes data available from a survey 
by the Health Care Financing Administr^.'.ion and Na- 
tional Opinion Research Corp. on Medicaid partici- 



pation of OB. GYNs by region in 1978 ana 1984. That 
table shows substantial regional variation in rates of 
reported participation. Furthermore, it irdicates a 
reversal in rankings of the regions between 1978 and 
1984. In 1978, the Northeast had the second highest 
OB/GYN Medicaid participation rate; in 1984, it had 
the lowest. Data from the 1984 survey by the Health 
Care Financing Administration and National Opinion 
Research Corp. also show that rural areas have higher 
OB GYN participation rates than urban areas. Whereas 
85 percent of OB /GYNs not located in Standard Met- 
ropolitan Statistical Areas (SMSAs) reported partici- 
pating in Medicaid, only 70 percent of OB 'GYNs lo- 
cated in SMSAs reported participating. 

The data presented in tables E-1 to E-3 allow sev- 
eral observations: 

• OB/ GYNs lag behind other specialties in Medic- 
aid participation,, and pediatrician participate^ " 
is about average among the specialties. 

• OB, GYN participation increased modestly over 
time between 1978 and 1984. 

• Pediatrician participation increased slightly be- 
tween 3978 and 1984. 

• There exisis substantial rc.^ional variation in Med- 
icaid participation rates of OB/GYNs; this vari- 



Table E-1.— Survey-Based Data on Recent Trends in Medicaid Participation, by Physician Specialty 

Percentage of participating 
physicians' practice share 



Specialty 


Percentage of physicians v;ho participate 


devoted to Medicaid patients 


1976^ 1978^ 1983^= 


1983^ 1984« 


1976^ 1978^ 


1983° 1984« 


All physicians . . . 


76 5 


82.8 


11.9 9.1 




Pediatncs 


73 6 76 9 


82 81 5 


r ^ 14 1 


14 7 16.7 


Obstetncs/gynecology 


60.0 64 4 46 


72.2 


9.7 8 4 


10.0 


General practice 


71.4 75.1 67 


80 4 


116 131 


106 


F-.iTiily practice 


67 


86 8 




106 


Internal medicine . . 


. 6G.5 79 8 


80 4 


79 132 


76 


Cardiology 


68 1 


85 5 


69 


6.3 


Othe. nnedical specialties 




84 3 




7.1 


General surgery' 


73 9 90 3 


87 1 


115 134 


11.6 


Orthopedic surgery 


81 4 


88 3 


98 


68 


Ophthalmology 


82 0 


87 0 


132 


6.4 


Urology 


88 9 


92.9 


32 


9.1 


Other surgical specialties 




82 5 




69 


Psychiatry .... 


57 8 


60 0 


80 


59 


Anesthesiology . . 




97 2 




93 


Pathology 




919 




7.9 






94 2 




89 


Other specialties 




84 7 




10.0 


A Sloan, J Cromwell, and J B 


**1itcheil, Private Physti^ians and Pubnc Programs (Llx 


tnglun, MA D C Heath & Co 


1378> Survey t^uebliu"! 


In the last week, what 



percentage of visits were with Medicaid patier^ts'^ 

B Mitchell and R Schurman, Ac:;ess »o PMvate Obstelncs/Gynecoiogy Services Undei Medicaid, Medtcal Care 22\\^} 1026 10J7 1984 
*-Alan Guttmacher Institute Physician Survey, t983, unpublished data on phybician partiopdlion tn Medioatd, New toik. hi 1983 Survey question In youi private prac 
tico, do you accept Medicaid reimbursements for deliveries'' 
D Perloff, PR Kutke, and K M Neckerman, Trends in Pediatrician Participation m State Medicaid Programb Medn^al Care 24«8i 749 760 1986 
Mitchell, Health Care Financing Admiristration/National Opinion Research Corporaliui, Phybioian Piaclice Costs and Inconit Survey 1984 85 unpublibhed data. 
Center for Health Economics Research, Chestnut H II. MA, 1986 

SOURCE Office of Technoloov ^^sse.sment, 1988 
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Table E-2.— Percentage of Pediatricians Considered 
"Full Participants" in Medicaid, by State, 1978 



Percentage of pediatricians 
considered full participants^ 



Massachusetts 100% 

Nebraska.. . 94 

Colorado 87 

Georgia ... . . 85 

Oklahoma 85 

Indiana 80 

California 78 

Iowa 76 

Maryland . . . . 68 

Texas 61 

New York 60 

Tennessee 59 

Pennsylvania 32 



^Full partfCipants were physicians who said that they were accepting new non 
Medicaid patients and were also accepting all Medicaid patients 

SOURCE S Davidson. J Perloft. P Kletke, et al , Medicaid Participation Full 
and Limited Participants Pediatrics 72 552 559, 1983 Reproduced by 
permission 

ation appears to have grown in the 6 years be- 
tween 1978 and 1984 
• Rural areas have higher OB GYN participation 
rates than urban areas. 



The modest improvement over time in OB/ GYN 
participation in Medicaid is consistent with recent 
trends in the supply of physicians in this specialty rela- 
tive to the demand for their services. Table E-4 shows 
that both the ratio of OB/GYNs to Medicaid women 
and to the total number of births in the United States 
increased between 1978 and 1984. The increasing sup- 
ply of physicians would, all other things remaining the 
same,, encourage increased participation in Medicaid. 
In addition,, table E-4 shows that the ratio of partici- 
pating OB/GYNs to Medicaid women has increased 
dramatically (by 39 percent) in the period 1978 to 1984 
(due in part to reductions in the size of the Medicaid 
population caused by eligibility limitations imposed 
in the early 1980s). 

Trends in physician participation in Medicaid since 
1984,, while unmeasured, may rot have continued in 
the same direction. Increases in the cost of running a 
practice discourage physicians from serving a Medic- 
aid population with low fees. In the past 5 years, all 
physicians, but particularly OB/GYNs, have experi- 
enced rapid increases in malpractice insurance premiums. 
Between 1983 and 1985,, the average cost of physician 



Table E-3.— Regional Variations In OB/GYN Medicaid Participation Rates, 1978 and 1984 



Percentage of O'i/GYNs Mean percentage of practice share 

who participate devoted to Medicaid patients 

1978^ 1984^ 1978^ 1984^ 



Northeast 66.2% 62.2% 8 6 7.3 

North Central .... 69.2 82.9 9.6 11.8 

South 60 4 71.0 6.2 9.6 

West 63.1 81.8 10.9 14.2 



T otal 64.4% 72.2% 8 4% 10.0% 

^Oata from J B Mitchell and R Schurman, Access to Private Obstetncs/Gynocology Services Under Medtcaid, Medtcal Care 22(11) i026 1037 1984 

fflitLheii nOdiih Care Financing Aammistration/Nationai Upinion Hesearcn corporation, Physician Practice Costs ano Income Survey 1984-85, unpublished data, 
Center for Health Economics Research. Chestnut Htll, MA 1986 

SOURCE Office of Technology Assessment, 1988 



Table Ratio of OB/GYNs to Female Medicaid Recipients and to Total Number of Births, 1978 and i984 



OB/GYNs per 1,000 Participating OB/GYNs 

female Medicaid per 1.000 female Medicaid 

recipients (15-44 yrs)^ recipients (15-44 yrs)^ OB/GYNs per 1,000 





1978 


1984 


% increase 
1978-84 


1978 


1984 


% increase 
1978-84 


Dirths in the United States 
1978 1984 


Total United States 


4.30 


5.30 


23% 


2 80 


3 90 


39% 


72 


7.3 


Northeast . . . 


4 33 


6 59 


52% 


2.87 


4 10 


42% 


101 


10.1 


North Central 


4 52 


4.53 


0% 


3 13 


3.76 


20% 


6.0 


6.5 


South 


. 4 54 


5.18 


14% 


2 74 


3 67 


34% 


6.8 


7,0 


West 


3.88 


5.02 


29% 


2.44 


4 10 


68% 


69 


67 



^Data on ratio ot OB/GYNs to female Medicaid lecipients tiom J B Mitchell and R Schurman. Access to Private Obstetrics/Gyneuology Servi* es Under Medicaid, 
Medtcal Care 2201) 1026 1037. 1984 and J Mitchell, Health Care Financing Adminisiialion/National Omnion Research Corporation, Physician Practice Costs and 
Income Survey 1984 85, ' unpublished data. Center for Health Economjcs Research, Chestnut Hills, MA, 1986 

"Data on ratio of OB/GYNs to total number ot births from American Medical Association, Physiciar> Characteristics and Distnt)ution in the U S 1984 Edition ^Chjcago, 
IL 19851. American Medtcal Association. PhysiCian Chaiactenstius and Disl,, button m MeC/S 1979 Bdrnon (CU\caqo. IL 1980}. U S Department of Commerce. Bureau 
of the Census. Statistical Abstrac, of the US 1986 (Washington. OC 1985), U S Department ot Commerce, Bureau of the Census. Statistical Abstract ot the US 
J979 (Washington. DC 1979) 

SOURCE Office of Techr^ology Assessment i988 
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malpractice insurance doubled (650). The cost of mal- 
practice insurance premiums for all physicians went 
from 3 to 4 percent of avera^^e gross income between 
1982 and 1984;; for OB/GYNs, rialpractice insurance 
premiums increased from 5 percent to 8 percent of 
average gross income during that period, and for pedi- 
atricians, they stayed the same at 2 percent (650). 
Other things being equal,, the rapid increase in costs 
of malpractice insurance unaccompanied by fee in- 
creases from Medicaid, should have a deleterious ef- 
fect on participation. How the opposing forces of in- 
creased physician supply and increased practic ; costs 
play out in terms of physicians' willingness to serve 
Medicaid patients today is an empirical question that 
cannot be answered at present. 

Data from California do provide some limited in- 
sights into access of Medicaid patients to private pedi- 
atric and obstetrical practices in the period 1981 to 
1985 (418). The number of pediatricians' practices that 
actually received Medicaid payments per 1,000 eligi- 
ble Medicaid children (under 21 years of age) in Cali- 
fornia remained stable from 1981 to 1985, and the 
number of OB/GYN practices receiving Medicaid pay- 
ments per 1,000 eligible women between 15 and 44 
years old actually increased slightly in that period (see 
table E-5). These data suggest that access to care in 
private practice did not decline markedly in the 1981 
to 1985 period, at least in California (418).^ So, while 

These results are no» inconsistent with a reduction m the actual number 
of participating practices (defined here as pracfccs actually receiving pay- 
ments from Medicaid) m the State during that time period, because the num- 
ber of eligiblcs decreased during the period as well In fact, the number of 
OB/GYN participating practices declined from 1,807 to 1,71^ 'rom 1081 to 
1085, while the number of participating pediatrics practices increased from 
1,469 to 1,633 The greatest part of t he decline in participating OB ^GYN prac- 
tices in California occurred in )u&t two counties however '418) 
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Table E-5.— California Physician Practices Receiving 
Medicaid Payments per 1,000 Ellglbles, 1981-85 



1981 1982 1 983 1 984 1 985 

Pediatrician practices 
per child 20 years or 

younger 1.15 1.24 1 24 1 20 1 22 

OB/GYN practices per 
eligible female aged 

15 to 44 2.73 2 86 2 92 2 . 71 2 80 

SOURCE Sta'e of California. Department of Health Care Services. Medtcal Care 
statistics Unit, unpublished statistics on physician ptactices receiv- 
ing Medicaid payments. Sacramento. CA, 1S86 



Medicaid patients' ^^cess to private care may be lim- 
ited, the available evidence to date suggests that it has 
not deteriorated badly over the past 5 years in the State 
as a whole,, despite deterioration in the relative fees 
paid by Medicaid and increases in practice costs. 

To summarize, the available information ou physi- 
cian participation in Medicaid is limited and largely 
insufficient to address the question of access. Because 
' e high inteistate and interregional variation in 
pi.y^ician participation,, it is very likely that some pop- 
ulations of Medicaid recipients are without access to 
private obstetrical and pediatric services, while others 
are able to obtain qualified services. 
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Appendix F 

Ambulatory Tocodynamometry 



introduction 

About 8 percent of all live births in the United 
States, on the order of 300^000 per year, occur before 
37 weeks of gestation. A large percentage of these 
premature, or preterm, babies are of low birthweight 
accounting for roughly half the low birthweight ba- 
bies born each year. Many of these infants require in- 
tensive care,, some will die in their first month or year 
of life, and some will have permanCiit oibibilities as 
a result of their premature birth. Ambulatory toco- 
dynamometry is designed as an aid to secondary pre- 
vention, an "early warning system" for detecting pre- 
term labor, wi'h the hoped-for effect of greattr success 
of stopping early labor from progressing to an .nme- 
diate birth. 

The ambulatory tocodynamometer has an electronic 
sensor (a resistance strain gau3e of sorts) that detects 
uterine contractions through the wall of the abdomen. 
The device is worn by a pregnant woman, strapped 
on with a belt. Signals from the device are stored in 
an attached recorder and later transmitted by tele- 
phone line to be plotted on a paper strip so the pat- 
tern of activity can be interpreted by a nurse or other 
trained professional. If preterin labor is diagnosed 
more than about 4 weeks before the due date (full term 
considered to be 36 weeks gestation),, attempts to stop 
the labor can be made,, assuming there are no medical 
reasons for the pregnancy to end early. How well 
tocodynamometry will play a part in averting preterm 
births still is unsettled, though information is ac- 
cumulating as studies of the device are completed. 
There remain considerable uncertainties about the 
appropriate use of ambulatory tocodynamometry in 
clinical practice, though current information suggests 
that it may be effective under certain conditions. 
Whatever the clinical usefulness of ambulatory toco- 
dynamometry it is clear that research about the nat- 
ural history of 'erine activity in pregnancy, normal 
and abnormal,, could benefit greatly from the infor- 
mation-gathering abilities of the device. 

The underlying causes and events precipitating most 
cases of preterm labor are not well understood, and 
attempts at primary prevention of preterm labor- 
avoiding or averting its occi:rrence at all— have been, 
by and large, unsuccessful. It is possible, however, to 
identify some women who have a high likelihood cf 
the premature onset of labor,, based on their previous 
obstetric history and some characteristics of their cur- 
rent pregnancy. The preexisting conditions that set 



apart women at high risk for preterm labor include 
preterm labor or preterm birth in a previous pregnancy 
and certain abnormalities of the uterus. In the current 
pregnancy, an initial episode of preterm labor, twin 
(or higher multiple) pregnancy, cervical dilation, and 
"uterine irritability" (excessive uterine activity, not 
necessarily with full,, high-amplitude contractions char- 
acteristic of labor) indicate a high risk of preterm la- 
bor. Many episodes of preterm labor and subsequent 
preterm births occur among a much larger pool of 
women without those specific risk factors. Clinically, 
ambulatory tocodynamometers have been used main- 
ly by the former group of women— those with known 
risk factors. There has also been interest in develop- 
ing a means to use the devices for identifying women 
from the larger group who are likely to experience pre- 
term labor. 

Another strategy that addresses the problem of pre- 
term labor and might be placed in the category of tei- 
tiary prevention— trying to prevent or minimize un- 
toward consequences of preterm labor— is the aggressive 
treatment of premature infants. Although large gains 
ha.e been achieved through neonatal intensive care, 
the margin for further improvements is shrinking, and 
the already high costs are still rising.^ 

Strategies for Stopping Preterm Labor 

The tocodynamometer itself is an information- 
generating technology that can be used to diagnose 
preterm labor in early stages,, and its potential for im- 
proving the outcomes of preterm labor depends en- 
tirely on the availability of interventions to alter the 
natural course of events. Studies adequate to charac- 
terize the efficacy and safety of nearly all the avail- 
able "tocolytic/' or labor-stopping, interventions are 
lacking, though some approaches appear to be more 
effective than others. 

One of the impediments to evaluating tocolytic in- 
terventions has been the fact that women do not read- 
ily recognize the very early stages of labor,, when it 
is generally believed that the process is most amena- 
ble to inter v^ention (Newman, Gill, Wittreich, et al., 
1986). Once significant physical change in a woman's 
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cervix occurs, a preterm birth may be unavoidable, 
given the currently available tocolytic strategies. 

The idea for using ambulatory tocodynamometry 
developed ou^ of the apparent success in certain highly 
motivated women of "self-palpation" of the uterus to 
detect contractions before the women would normally 
become aware of them. The aim was to shift the de- 
tection of labor to an earlier point when successful 
long-term tocolysis is thought to be more likely. The 
disappointing overall success rates of tocolysis, as re- 
porteo in the literature, stem from a combination of 
the low probability of stopping labor in advanced 
stages and the effectiveness of the interventions. Using 
tocodynamometry in studies of tocolytic interventions 
could help clarify the effects of the interventions them- 
sel /es when conditions appear more favorable for suc- 
cess. The discussion of tocolytic interventions pre- 
sented here reflects the current literature and the 
experience with these techniques as they have been 
used generally. 

The idea of intervening to stop the course of prema- 
ture labor,^ or to prevent its occurrence entirely, is not 
new,^ and a number of pharmacologic and physical ap- 
proaches have been tried over the years. Hydration 
is usually tried, with or without other measures. Some 
classes of pharmacologic agents— e.g., ^ tranquilizers,^ 
spasmolytics, opiates, anesthetic agents — are no longer 
considered to be effective. There still 13 some minor 
interest in ethanol and hormonal agents ie.g., proges- 
terone) for stopping preterm labor. Estrogen, in the 
form of diethylstilbestrol (DES), was at one time con- 
sidered useful (on the theory that estrogen deficiency 
was the cause of preterm labor), but this substance is 
no longer used. The earliest approach to attempt pre- 
vention of preterm births, and one still current despite 
a lack of evidence of efficacy ,^ is bedrest. Cervical cer- 
clage,^ a surgical procedure which was introduced 
about 40 years ago in which the mouth of the ctrvix 
is physically cinched together with a suture, also is still 
used,^ though its popularity has waned 

Tocolytic Drugs 

Beta-mimetic drugs and magnesium sulfate are the 
most recent, and probably the most effective, drug 
terventions for stoppmg labor. Ritodrine hydrochlo- 
ride, a beta mimetic,, is the only drug approved by the 
U.S. Food and Drug Administration (FDA) for the in- 
hibition of uterine contractions in threatened preterm 
labor. Developed specifically for this use and tested 
in clinical trials (including randomized trials) durmg 
the 1970s,, ritodrine was approved in 1980, one of a 
small number of drugs approved in recent years for 
use during pregnancy (Barden, Peter, and Merkatz, 



1980). Another beta-mimetic,, terbutaline, a commonly 
prescribed bronchodilator used by asthmatics, is 
widely used for tocolysis, though it has not been ap- 
proved for that indication. 

Beta-mimetic drugs act by altering the cascade of 
events that leads to contraction. "Receptors" on the 
surface of smooth muscle cells play a role in mediat- 
ing the ionic balance of the cells, including the influx 
and outflow of calcium ions, which are instrumental 
in the events leading to muscle contraction. Ritodrine 
and terbutaline selectively stimulate receptors that pre- 
dominate in uterine muscles— "beta2 receptors"— 
although they also affect the "betai receptors" of the 
heart muscle and other organs. Stimulation of the betai 
receptors results in quickening of the heart beat, one 
of the major side effects of beta-mimetic drugs. All 
beta-mimetics may stimulate a wide range of organ 
receptors, which may cause severe adverse effects on 
the cardiovascular system. 

A recent overview of randomized trials of beta- 
mimetic drugs concluded that they can be effective in 
halting preterm labor in the short term— e.g., for 24 
to 72 hours— but there is insufficient evidence from 
those trials to conclude anything about their efficacy 
in the- longer term (King, Keirse, Grant, et al., 1985). 
Part of the problem in interpreting those trials to un- 
derstand the potential of the tocolytic agents used is 
that in most women, preterm labor is far advanced 
before it is recognized, and tocolysis fails. The perti- 
nent question with the use of tocodynamometry is 
whether tocolytics will,, as is often assumed, be more 
effective overall when preterm labor is diagnosed in 
earlier stages. Randomized clinical trials of the toco- 
dynamometry tocolysis combination will be required 
to adequately characterize the safety and effectiveness 
of this approach. Potential negative effects include 
overdiagnosis of preterm labor,, resulting in unneces- 
sary tocolytic treatment, and treatment of women in 
whom preterm labor would resolve spontaneously 

Bedrest and Cervical Cerclage 

In the realm of strategies to avoid the onset of pre- 
term labor, at least one randomized trial has been con- 
ducted of hospital bedrest. That study compared hos- 
pital bedrest against hospitalization as needed from 32 
week:> of gestation for women with twin pregnancies. 
Hospital bedrest conferred no benefit at all in prevent- 
ing the occurrence of preterm labor. In fact, preterm 
deliveries were more common among women In the 
group randomized to compulsory^ hospitalization than 
among women in the ambulatory group (Saunders, 
Dick, Brown, et a!., 1985). Despite this negative find- 
ing and no reliable positive studies, routine bedrest still 
is commonly prescribed. 
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The first randomized clinical trial of cerv^ir \\ cerclage 
was published in 1984 (Lazar, Gueguen, Dreyfus, et 
al.,^ 1984). Because cer\ical cerclage has been so widely 
accepted by obstetricians for women with a high-risk 
profile for premature deliver>^due to cervical incompe- 
tence, the trial included only women ac "moderate" 
risk. In the end, the rate of preterm births was no 
different in the cerclage and the control groups. The 
trial had two important results. First,, it provided clear 
evidence that cervical cerclage was not effective in re- 
ducing the rate of preterm births among women at 
average risk Second, it raised enough doubt about the 
usefulness of the procedure to plan a further trial of 
cervical cerclage in women at high risk. 

Women at high risk of preterm delivery were 
recruited for the second randomized trial of cervical 
cerclage (Rush, Isaacs, McPherson, et al., 1984). The 
findings parallel those of the first trial. No evidence 
of benefit,, either in lowering the preterm delivery rate 
or improving survival, was detected. In several ways, 
women with cerclage fared worse than those without, 
having longer hospital stays (excluding the time spent 
in hospital for the cerclage itself), receiving more toco- 
lytic drugs, and having more fevers ^though the latter 
two differences were not significant statistically). 

It still is possible that cercbge may be beneficial to 
a specific group of women with cervical incompetence, 
but its use has not been so limited. Further studies may 
elucidate an appropriate role for this procedure. 

Risk Factors for Preterm Labor and 
Preterm Birth Prevention Programs for 
High-Risk Women 

Certain factors have been identified that set apart 
women at high risk for preterm labor, some of the fac- 
tors present before the pregnancy and some related to 
what is experienced during the pregnancy. Preexist- 
ing risk factors, some being stronger predictors than 
others, include: preterm labor in a previous pregnancy, 
uterine anomalies, being a "DES daughter" (a woman 
exposed in utero to the drug DES during her mother's 
pregnancy), and previous spontaneous or therapeutic 
abortions. Risk factors associated with the pregnancy 
itself include: twin (or higher multiple) pregnancy (also 
called "multiple gestation"), arrested preterm labor in 
the current pregnancy, and recurring uterine "irrita- 
bility," oi' infection. (There also are sociodemographic 
factors that seem to be associated with a higher risk 
or preterm birth— e.g., teenage low-income women are 
more likely to experience preterm labor -but these fac- 
tors are not such strong predictors on an individual 
basis.) 



Using thiL type of information, investigators have 
developed risk scoring scales to identify women at hi^h 
risk of preterm labor. The Frenrh obstetrician Dr. 
Emile Papiernik developed such a scale m the late 
1960s, and he applied it in an area of France m a broad- 
based educational program aimed at bringing down 
the rate of preterm births during the early 1970s. Al- 
though the success of particular aspects of the French 
program could not be evaluated independently, the 
preterm birth rate did drop gradually over a 12-year, 
period from 5.4 to 3.7 percent. That drop suggests the 
possibility of influencing the preterm birth rate (Papier- 
nik, t3ouyer, Dreyfus, et al.,^ 1985); however, other fac- 
tors might have been changing over time as w^ell, and 
the change cannot be clearly attributed to any particu- 
lar factor. 

In the late 1970s, Dr. Robert Creasy, who built on 
Papiernik's scoring system,, introduced the first pre- 
term birth prevention program in the United States 
based on self-detection of uterine contractions (Her- 
ron,, Katz, and Creasy, 1982). That program laid the 
groundwork for ambulatory tocodynamometry. Spe- 
cifically, Creasy and his colleagues used a risk scor- 
ing method, which included both medical and socio- 
demographic factors, to divide their population of 
patients into low- and high-risk groups. Women in the 
high-risk group were educated about the early signs 
and symptoms of preterm labor and were taught the 
technique of self-detection of painless contractions by 
palpating the uterus hese women had weekly cervi- 
cal monitoring at a s^ .ial clinic. The clinic staff also 
had special training and education to optimize their 
responses to the women in the program and to recog- 
nize the subtle symptoms seen at the onset of preterm 
labor The low-risk women got their usual obstetric 
care. No controlled studies were carried out in con- 
junction with this program. 

During the first year of the program, 24 (2.5 per- 
cent) of the 974 low-risk and 30 (17 percent) of the 176 
high-risk women entered labor prematurely (before 36 
weeks gestation). Beta-mimetic drugs were given to 
most of the women u:<ose who had not progressed be- 
yond specific stages of labor and for whom there were 
no contraindications for continuing the pregnancy) 
with final results of full-term deliveries for 23 of the 
high-risk women and for 15 of the !ow-risk women 
who had experienced preterm labor. 

The overall preterm birth rate (including those 
women who had intentional preterm dehvcries for 
medical reasons) during 1979, the year after the pro- 
gram was initiated, was 2.4 percent. The preprogram 
1977 rate was 6.75 percent. The authors also reported 
that the annual rates from 1977 through 1979 at an 
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affiliated institution rema.ned above t>.5 percent. While 
no causal inferences could be drawn because there was 
no control population, it is possible that the program 
accounted for some or all of the change. In any case, 
the generalizability of results from the program iS 
limited because the population enrolled was a self- 
selected, highly motivated group of women. 

The positive result of ihis program, however, was 
to spur the initiation of a randomized tnal of the 
Creasy program at five institutions around the coun- 
try, sponsored by the March of Dimes. The results of 
this study are noc yet available. 

Development and Current Use of 
Ambulatory Tocodynamometry 

The ambulatory tocodynamometer is intended as an 
adjunct to a preterm birth prevention program such 
as Dr. Creasy's. This device should be more reliable 
than self-detection of early labor and would allow 
women to stay at home when they otherwise might 
be hospitalized or have emergency room or office 
visits. Three such devices have been developed in the 
United States. One, TermGuard®,, made by the Tokos 
company, was developed by Dr. Michael Katz, who 
was a fellow of Dr. Creasy 's, and the other devices 
were developed by the Litton and Healthdyne com- 
panies. All three ambulatory devices are considered 
"substantially e'^ "'"^'nt" to hospital-based stationary 
tocodynamometers that have been marketed since the 
1950s, and the manufacturers have obtained FDA 
clearance on that basis. Currently, these devices can- 
not be advertised as being effective for use in detect- 
ing preterm labor or in preventing preterm births, but 
only for detecting uterine activity, the function of the 
stationary devices. The Tokos company is seeking 
FDA approval to market TermGuard® with a claim 
that the device prevents preterm births, based on com- 
pleted and ongoing clinical trials. On the basis of cur- 
rent approval, however, thousands of pregnant women 
have been monitored over the past few years, most 
with Tokos' equipment. 

Although there are differences in the capabilities of 
the three brands of tocodynamometer,, the most im- 
portant difference among them is in the way the> are 
marketed. While the Litton device is sold to be used 
by independent practitioners or institutions, Toko^' 
TermGuard^ is marketed not simply as a device, but 
as a service, to be prescribed by doctors. (Healthdyne 
has followed Tokos lead,, though it is quite new to the 
market.; Once the ser\ ice has been prescribed, nurses 
employed by Tukos at special center's interact with pa- 
tients, teaching them how to monitor, talking to them 
each day, and receiving their monitoring transn^is- 



sions. In genera!, patients on the Tokos system are 
asked to monitor twice daily for an hour at a time, 
during which time they may move around. With the 
"sensor" strapped on,, uterine activity is detected, and 
the electronic signals are stored in the attached record- 
er. During telephone contact, the daily signals are sent 
to the nursing center over an ordinary phone line and 
printed out on a graphing tape, similar to the printout 
in a hospital setting. The pattern of low- and high- 
amplitude contractions is interpreted immediately after 
transmission by a trained perinatal nurse. 

Tokos nurses confer with the prescribing physicians 
to define criteria for notifying them of unusual uter- 
ine activity and to inform them of when those criteria 
are meL The notification criterion is typically four or 
more contractions in an hour. Following notification, 
the doctor decides on the appropriate action. If pre- 
term labor IS confirmed by physical examination (a 
finding of cervical effacement), intervention with a 
tocolytic agent may be prescribed. 

Tokos does not currently sell its devices and there- 
fore retains considerable control over how they are 
used. Litton does not offer such a service and sells its 
devices (including the monitors, recorders, and readout 
units) outright. Most have been bought by hospitals, 
private physicians, and private companies. 

Tokos currently operates 30 nursing centers around 
the United States and 1 in France. Since 1984, more 
than 10,000 women have been monitored, an average 
of 53 days each and at a cost of about $75 per day. 
As of October 1987, 10 State Medicaid programs had 
approved tocodynamometry for coverage (not all had 
set reimbursement rates) and most of the major pri- 
vate insurance companies,, including several Blue 
Cross/Blue Shield plans, provided some coverage,, 
primarily for patients who have had preterm labor 
stopped and been sent home from the hospital with 
the device. 

Studies of the Effectiveness 
of Tocodynamometry 

The first studies of ambulatory tocodynamometry 
as pan of a program for women at high risk of pre- 
term delivery were carried out, as is often the case with 
new technologies, by the device's proponents, includ- 
ing one of its developers. These early studies, which 
did hdve control groups but which did not use ran- 
dom allocation,, had very positive results, significant 
numbers of preterm births were avoided and no unin- 
tended adverse effects were found. They also answered 
affirmatively some basic questions ?bout the practi- 
cality of ambulatory tocodynamometry —e.g., can 
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uterine activity patterns be accurate!) and reliably 
transmitted over existing phone lines? 

So far,, few studies of ambulatory tocodynamome- 
try in clinical practice have been completed, so avail- 
able evidence on which to judge the effectiveness of 
the technique is limited. In general, however, findings 
from the more recent studies have been more modest. 
All of ^he studies reviewed here involve the Tokos 
service or a similar set of services,, so the results can- 
not be interpreted as strictly attributable to the device 
Uself , In particular, there a suggestion that the duily 
contact between the pregnant women and the Tokos 
nurses that is included in the service may account for 
at least part of the benefit found in earlier studies. 
Other differences in results among studies may be ex- 
plained at least in part by other factors, including 
underlying differences .n study populations, e.g , in 
the definitions of "high risk," in the effective us** or 
tocolytic interventions by physicians, and in the treat- 
ments given to the "control" groups. 

The first report of ambulatory tocodynamometry 
was published in August 1985 (Katz and Gill, 1985). 
The authors aimed to answer basic questions about 
the device itself (Term Guard'*,, Tokos Medical Corp.) 
and the information it provides. First, doTermGuard'* 
readings correlate with readings from stationary ex- 
ternal uterine activity monitors with regard to the fre- 
quency of contractions? Second, do TermGuard"* ex- 
ternal readings correlate well with readings from 
internal uterine pressure catheters in measuring intrau- 
terine pressure, a measure of intensity, during contrac- 
tions? And last, can the device be used successfully 
by a pregnant w^oman at hcrre? Those questions were 
all answered in the affirmative. 

Questions about the overall effectiveness of toco- 
dynamometry in preventing preterm birth have been 
addressed in later studies, with more mixed results, 
though generally positive findings. None the studies 
to date, however, has been free of major design flaw s 
or been Urge enough to give results that are une- 
quivocal. 

The first published evaluation of ambulatory toco- 
dynamometry as part of a program to prevent preterm 
births, carried out by the device's developers and 
proponents, appeared in December 1986 (Katz, Gill, 
and Newman, 1986) The study reports the experience 
of 76 women at very high risk of having a pre-term 
birth as judged by their past obstetric history or the 
existence of uterine anomalies. The birth outcomes for 
these women were compared with those of a group 
of 76 women who were matched on risk factors, par- 
ity,, and age. Most of the women (87 percent of moni- 
tored and 82 percent of un monitored; were given in- 
struction about the signs of preterm labor and were 



taught to palpate themselves for uterine activity 
About half the women in both the iHonitored and un- 
monitored groups went into preterm labor. All women 
in preterm labor, except those with extreme cervical 
dilation, were treated with intravenous ritodrine, then, 
if tocolysis was successful, they wer? switched to oral 
ritodrine or terbutaline. Overall, 67 of the 76 moni- 
tored women (88 percent) had deliveries at or beyond 
37 weeks, 45 of (he 76 unmonitored women (59 per- 
cent) reached at least 37 weeks. 

In Marc?! 1987,, a controlled study of ambulatory 
tocodynamometry wa:> reported (Morrison,, 1987).^ 
The stuc?y compared the Tokos system (34 women; 
with self-palpation (33 women) for monitoring uter- 
ine activity in a group of women at very high risk of 
having a preterm delivery. Only women with one of 
the follcwing risk factors were eligible for entry into 
the study. 1) multifetal gestation (meaning twm or 
higher multiple pregnancy), 2) uterine abnormalities, 
or 3) history of two or more preterm births. (These 
criteria are more stringent than those used in the earlier 
studies, resulting in a higher overall rate of preterm 
labor in the study population.) 

The tocodynamometry group wore monitors to re- 
cord uterine activity twice daily for an hour at a time, 
and both groups were instructed about the signs and 
symptoms uf preterm labor. Women in the tocody- 
namometry group had regular daily contact with 
Tokos' nurses, and those in the self-palpation group,^ 
twice weekly. All women were advised to call if they 
had symptoms of preterm labor. 

Overall, the results favored ambulatory tocody- 
namometry over self-pdipation. 18 of the 33 women 
in the self-palpation group, and 29 of the 34 women 
in the group with tocudynamometers, carried their 
pregnancies to term. About two-thirds of the women 
in each group (22 in the self-palpation group and 24 
in the Tokos group) had a diagnosis of preterm labor, 
but more of the self-palpation women were farther 
along in the course of labor than were the Toko, 
women at the time of diagr osis. The investigators at- 
tribute the difference in overall outcome largely to the 
greater success of tocolytic intervention (most with 
magnesium sulfate, and a few with ritodrine hydro- 
chloride) in the Tokos women because they were 
treated in earlier stages of labor. Although this is a rela- 
tively small study, the results are quite striking and 
appear to represent a positive effect of the Tokos sys- 
tem, though the true size of the effect cannot be esti- 
mated reliably. 

AlthuunH the ■>tjdy js dcs<.ribt'«J randomi/t'd in faii tt vw«ii not 
VVc.men wtre dllcidtcd i-nt' k^mai ur tht <»lhtr .Ku.rdinK tu whether the 
last ds^it of tht'jf hospjt.i! numbers wm* odd or even Whct'ier this effected 
the results is unlvno;\n 
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A second study comparing the Tokos system with 
selt-palpation appeared in September 1987 (lams, 
Johnson,, O'Shaughnessy, et al., 1987). The advantage 
of this study is that the self -palpation group had a level 
of contact with the Tokos nurses similar to that of the 
tocodynamometry group, jo the difference in the in- 
terventions was narrowed as much as possible to the 
device itself. The following risk factors qualified 
women for entry into the study. 1) previous preterm 
delivery,, 2) twin pregnancy, 3) previous second tri- 
mester loss, 4) cervical cerclage in this pregnancy, 5) 
uterine anomaly or DES daughter, and 6) bleeding af- 
ter 14 weeks of pregnancy. The report states that 157 
women were randomly allocated' in a ratio of 1.2 to 
either education and self-palpation (50 women, re- 
ferred to as group E) or education and tocodynamom- 
etry (107 women, referred to as group EM). 

The two groups had similar rates of preterm labor 
(about 37 percent of the women),, and the progress of 
labor was not generally farther along in group E 
women than it was among group EM women when 
it was diagnosed. The rate of preterm birth was about 
the same in each group (20.4 percent before 35 weeks 
gestation in group E, and 23.5 percent in group EM), 
and there were no significant differences in the rate 
of successful tocolysis, gestational age,, birthweight, 
or day« gained from first preterm labor to delivery be- 
tween the two groups. 

The conclusion from this study in this group of 
patients is that tocodynamometry and self-palpation, 
both accompanied by mtensive nursmg support, pro- 
duced about equal rates of preterm birth in a high-risk 
population. Because there was no group withou*' in- 
tervention, the size of the effect relative to no inter- 
vention cannot be estimated directly. The investiga- 
tors concluded that the role of frequent and 
supportive patient contact in preterm birth prevention 
should be given greater attention, and further that the 
role of ambulatory contraction monitoring has yet to 
be defined." The finding of no major difference in out- 
come between the two groups is difficult to interpret 
because of the lack of a true control. The study does, 
however, point out the need to clarify what elements 
of monitoring — those centering on the device versus 
those centering on the interaction between the patient 
and provider -make a difference, as well as which 
women are most likely to benefit from monitoring.^ 

Results of a third study of ambulatory tocody- 
namometry in high-risk women who have not yet had 
an episode of preterm labor in the current pregnancy 

'The mcthr J of randomi7a!ion is, ^ot given 

*A melhcjologic problem wi.h the study is jhat six v\<\ncn dmppcJ ou» 
of ihc Mudy from group E jnd nine from group hM arJ t^<«>st' vv.»mcn '.vcrc 
excluded from the analysis, ihcir exclusion could hdve fuascd Ihc results 
thou)^.h It IS impossible to say whether this is tht case 



were presented at the 1987 meeting of the Society of 
Pe inatal Obstetricians (Porto, Nageotte, Hill, et al.,. 
1987).' In this study, high-risk women were randomly 
assigned to one of three groups/ Groups 1 and 2 were 
supplied with Tokos monitors and taught to use them, 
and the third g^oup had no special intervention. The 
first two groups had daily contact with the Tokos 
nurses and transmitted their recorded data to the 
Tokos center,, but the data were used to manage only 
group 1. For group 2, data v/eie not used for patient 
management. A total of 136 patients were entered in 
the trial, 44 in group 1, 4b in group 2, and 46 in group 
3. The investigators excluded "noncompliant" women 
from the analysis (3 women from group 1 and 4 
women from group 2). The results indicated a similar 
rate of preterm labor in all three groups, but a lower 
rate of preterm deliveries in groups 1 and, or 2 com- 
pared with group 3 (reaching conventional levels of 
statistical significance). The analysis was based on 
small numbers of preterm births, however (4 in group 
1, 6 in group 2, and 11 in group 3), and the exclusion 
of the noncompliant women may well have had an ef- 
fect on the analyses. It is not possible to draw strong 
conclusions from this study. 

Using Tocodynamometry To Screen 
for Women at increased Risk of 
Preterm Labor 

"Risk scoring" methods exist to identify women with 
a high probability of delivering a preterm baby. Some 
of the risk factors that go into these systems are dis- 
cussed above. While a high percentage of the identi- 
fied high-risk group will have preterm labor and go 
on to a preterm delivery, the group that can be so iden- 
tified is small,, and in fact, approximately half of all 
preterm births are to women not so identified, but who 
are part of a much larger pool with a lower overall 
risk of preterm birth. One potential use for the ambu- 
latory tocodynamometer is as a method to "screen" 
for women likely to proceed to preterm labor but who 
have no specific risk factors. Three studies compar- 
ing high-amplitude uterine contraction patterns (the 
type of contractions that occur at short intervals dur- 
ing labor and deliver}') of women who experienced first 
spontaneous labor preterm, at term, and postterm, 
were presented at the 1987 annual meeting of the So- 
ciety of Perinatdl Obstetricians. Another recent stud/ 
looked at patterns of low-amplitude contractions 
(which,, when occurring frequently,, are termed "uter- 

'Abstract on!v available 
'Th" r/indomi/afion scheme wds not specified 
Al! available as abstracts '/niv 
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ine irritability"). One study in the first group (Main, 
Katz, Chiu,. et al., 1987) took a practical screening ap- 
proach in which uterine activity of a group of low- 
risk women was followed— measured with an ambu- 
latory torodynamometer for 1 hour once a week at 
a clinic between 27 and 34 weeks gestation. The trac- 
ings were read by individuals with no knowledge of 
the women's status, and after the deliveries took place, 
the tracings were analyzed according to the two groups 
into which these women fell. 1) those who experienced 
preterm labor (less than 37 weeks gestation), and 2) 
those who had 'spontaneous labor for the first time at 
term (37 or rrore weeks gestation). As early as 28 
weeks gestatii^n, the group of women who would go 
on to preterm 'abor had a higher average number of 
contractions per hour than did the rest of the women, 
but the ranges ot uterine activity between the two 
groups overlapped considerably. According to the in- 
vestigators, 12 of the 17 women who developed pre- 
term labor would have bee^i identified by a criterion 
of five or more contractions in an hour anytime be- 
tween 28 and 32 weeks gestation. It would also have 
incorrectly picked out 34 of the 108 women who la- 
bored at term. 

One of the other studies focused on a population 
of women with known risk factors for preterm labor 
who used ambulatory tocodynamometry as pre- 
scribed, monitoring for an hour twice daily (Tomasi, 
Eden, Canhs, et ak, 1987). Distinct differences in uter- 
ine contraction patterns,, beginning at about 29 weeks 
gestation, were found in the group of women who 
would experience preterm labor compared with the 
group who would go on to term or later. 

Little detail was given about the population stud- 
ied in the third report, but the data support a general 
trend toward increased uterine activity among women 
ivho ivi!! experience preterm labor several weeks be 
fore labor actually begins (Nageotte, Dorchester, 
Porto, et al., 1987). 

A study of low-amplitude contractions (Newman, 
Gill,, Campion, et al., 1987) was undertaken because 
these contractions occurring at high frequency, a con- 
dition called "uterine irritability,," are considered a risk 
.^dctor for preterm labor. In (his study, 92 women at 
high risk of preterm labor and 50 at low risk were mon- 
itored with the Tokos system. The authors found that, 
in fact, many women who experienced low-amplitude 
contractions for a relatively high proportion of the 
time (more than 30 percent of the time) did enter la- 
bor prematurely. For a number of women, preterm la- 
bor was not preceded by that pattern, however. Those 
who demonstrated this pattern less than 10 percent of 
the time were much more Ukely to have term labor. 
Although the findmgs are of clinicai and biologic in- 



terest, the authors concluded thai a Odttern of high- 
frequency, low-amplitude contractions could not be 
used as a screening technique because, overall, such 
a finding was not highly predictive of preterm labor. 

Net Health Care Costs of 
Tocodynamometry 

It is relatively easy to develop a simple model to de- 
termine the net monetary costs of ambulatory toco- 
dynamometry, but it rests on a major assumption 
about the level of effectiveness o^ the device and asso- 
ciated services in reducing the frequency of preterm 
delivery. Basically, the costs of monitoring a group 
of women must be balanced against the savings in ne- 
onatal care for the percentage of women whose preg- 
nancies are prolonged. Costs of monitoring can be 
measured directly,, and savings can be measured as the 
average costs of treating preterm babies in neonatal 
intensive care units (NICUs). The preterm birth rates 
in different groups of women and the success rate for 
arresting preterm labor must be estimated from data 
from the few comparative studies of tocodynamome- 
try that have been carried out and from other women 
who have been monitored. Net costs would decrease 
the more "efficiently" tocodynamometry were used, 
i.e., the larger the percentage of women in the moni- 
tored group who experience preterm labor, the greater 
the benefit would be. With a low rate of preterm la- 
bor, many more women would be monitored than 
would benefit, making a greater contribution to the 
cost side than to the savings side. 

The following example uses data from Tokos' clini- 
cal experience (Tokos, 1987j and from studies of 
women at high risk of preterm labor and preterm de- 
livery. Among a group ui tvuinen who either have had 
a previous preterm deliver>,, have a uterine anomaly, 
or have a multifetal gestation, about 40 percent would 
bt expected to have a preterm delivery, given accepted 
obstetric practice in the United States. About 30 per- 
cent would be expected to experience preterm labor, 
of whom 80 to 90 percent would go on almost imme- 
diately to a preterm delivery. The remaining 10 to 20 
percent would extend thtir pregnancies by an average 
of about 4 weeks. Of those with no preterm labor,, 
about 20 percent would have an intentional delivery 
before term. 

In this example, the Tokos service could potentially 
extend the pregnancies of women who experience pre- 
term labor, but for whom tocolysis would be too late 
without tocodynamometry (the 80 to 90 percent of 30 
percent), and also extend for more than 4 weeks the 
pregnancies of those 10 to 20 percent (of the original 
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30 percent) whose labor would have been i>ucces>bfull> 
slopped initially without Tokos. The effectivenebb 
data, which come largely from nonrandomized studies 
and the patient files of the Tokos Medical Corp., cur- 
rently are inadequate to select a number with confi- 
dence, but the existing data are consistent with a re- 
duction in the overall preterm delivery rate from about 
40 percent to about 25 percent. This reduction ib ab- 
sumed in the following analysis. 

Net health care costs foi society would be equal to 
the difference between the total cost of monitoring 
high-risk women and the savings resulting from reduc- 
tion in the care required for the extra 15 percent of 
deliveries that would be carried to tern^ as a result of 
the program. Using average figures,, the cost of moni- 
toring 100 women (for an average of 53 days at S75 
per day) would be 5397,500. The cost avoided for car- 
ing for the 15 babies brought to term,, had they been 
born instead at the time of preterm labor, can be con- 
sidered a savings. Costs include not only the extra care 
needed around the time birth, but also some excess 
hospital readmissions Jur^ig the first year of life par- 
ticularly and the long-term costs of caring for the 
proportion of preterm babies with lifelong handicaps 
due to prematurity. In addition to direct costs to soci- 
ety,, families may bear extra emotional and financial 
costs at the birth of a premature baby, particularly one 
with severe disabilities. 

Using data from the State of Maryland, OTA esti- 
mates the extra cost of hospital care for each preterm 
baby (assuming that all would have weighed less than 
2,500 grams at birth) at between 53,763 and 55,236. « 
Extra initial physician costs are estimated at between 
S475 and 51,487 per baby. Rehospitalization costs in 
the first year of life are an estimated 5802 extra per 
preterm baby. The esti.-nated cost of long-term care 
per low birthweight baby (up to age 35) is between 
S9,000 and 523,000. Based on these figures, the mone- 
tary cost of each low birthweight birth, therefore, to- 
tals between 514,040 and $30,525.^ The potential sav- 
ings in delaying 15 births (from the original 100 above) 
would be between 5210,600 and 5457,875, so there 
may or may not be a cost -saving when compared to 
the 539^,000. 



•The fipure<v for inilial and ttrst year costs used in this analysis are based 
on data from the State )t Maryland bee th J t>l ihjs report ItT JeiaiU Ot 
tails ut the lung term care LL>t>l'» art >;uen .n app C H. isp.lal and pHr - ( 
costs are given in 1086 dollars 

*The ijgures are not chjrfzcs, but estimates ot resource costs Many analv 
seiot iheiusts ot caring tor preterm babjes havt b^n based un actuaUhar^t . 
which may bt considerably hik;her than resourtc Li'sfs 'hus al'mn^ !h' bal 
ance in a cost analysis OTA s analysis, Jrom the societal point oi view is 
more appropriately based on costs The distribution o{ birthw eights at ""S 
to 31 weeks notation was taken trom L S national .ital i>tali-,tics l^g^ 
(I' S DHUS, PHS, A weighted average hospital cost per nreterm birth 

was derived by allocating b:rthweight -specific costs by the proportion ol births 
at 23 to 31 weeks m ejch birthweight category 



In a complete analysis, several other costs must be 
considered, some of which would fall on the net cost 
bide and others on the saving side. Extra costs would 
be incurred for women trtated for preterm labor de- 
tected initiallv through tocodynamometry,, in whor" 
the labor wouid not otherwise have been detected and 
which would not have progressed to an immediate 
birth. The potential rate of such "false positive" diag- 
nosis is not known at present. Hospitalization for ini- 
tial tocolysis, plus oral tocolysis after discharge would 
be included. Potential adverse effects of tocolytic 
agents on the mother and or fetus, which currently 
are poorly known, might also eventually become 
costly in dollars and certainly have human costs. 

An additional benefit of tocodynamometry, which 
might result in cost savings, is the possibility of dis- 
charging women from the hospital on oral tocolytic 
agents earlier than they might otherwise be In this 
case,, the tocodynamometer may be used to calibrate 
the tocolytic dose and give feedback on uterine activ- 
ity otherwise available only while the woman is hos- 
pitalized. It is possible also that women who have had 
a successfully arrested episode of preterm labor may 
be able to return home on ambulatory tocodynamom- 
etry, rather than be hospitalized for the remainder of 
the pregnancy. 

Summary 

As a machine, the ambulatory tocodynamometer 
must be seen as a valuable information-generating 
technology. It provides reliable information about the 
activity of the uterus during pregnancy. It has already 
increased knowledge about that activity in its use as 
a research tool. The machine does not, however, al- 
low interpretation of the information it produces in 
a way that would provide a definite diagnosis of pre- 
term labor. As more experience with the device is 
gained, using t'le information for diagnosis should im- 
prove. The mobt uncertain part of all is deciding on 
a course of action once preterm labor is detected, pre- 
sumably early in its course, with daily tocodynamom- 
etry. Certain drugs appear to be effective in stopping 
labor from proceeding to delivery, but the evaluations 
have been spotty. Part of the difficulty in testing in- 
terventions in the past has been that most women are 
not aware* that labor has begun until it has progressed 
tj a point that it cannot be stopped. Interventions have 
been attempted anyway,^ mostly unsuccessfully. Older 
studies, in which most women were treated far along 
in labor, may not be relevant to the use of tocolytic 
interv .-utions with early detection. Until there is a di- 
rect demonstration of the effectiveness of early tocol- 
ysis in a program that uses tocodynamometry, how- 
ever, the actual value of the system cannot be judged. 
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Unfortunately, public sector research has focused 
almost entirely on learning about the natural history 
of labor, while the few intervention trials have been 
supported largely by manufacturers. 

Ambulatory tocodynamometry may ha^e the po- 
tential for significantly reducing preterm birth rates 
and pe-haps saving money, if used in appropriate pop- 
ulations and if interventions are applied appropriately. 
It might also fosler the development and evaluation 
of more effective means of tocolysis. The "ifs " cannot 
be taken as inevitable, howevei , and the consequences 
of the "if nots" include much greater use of tocolytic 
agents, with their known and r-^'-^own adverse ef- 
fects, as well as potentially great cost. As more and 
more physicians use the Tokos service, and as more 
companies enter the market, the widespread dissemi- 
nation of the ambulatory tocodynamometer may pre- 
cede answers to questions about appropriate popula- 
tions and about the use of tocolytic agents. 

Tocodynamometry is still considered investigational 
by professional groups (e.g., the American College of 
Obstetricians and Gynecologists), and there are a large 
number of skeptics in the medical community. There 
is a pressing need for well-designed randomized trials 
of tocodynamometry in conjunction with the best 
tocolytic treatments available,, across the sociodemo- 
graphic spectrum of pregnant women at risk of pre- 
term labor Without additional careful studies soon, 
it may be impossible to place this device in its appro- 
priate and rational niche. 
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Appendix G 

Background Information cn Prenatal Care 



introduction 

This appendix is intended to supplement the infor- 
mation on prenatal care in chapter 4. It has two main 
parts: 

• detailed descriptions of studies of the effectiveness 
and cost-effectiveness oi prenatal care, and 

♦ background data and information on methods 
underlying OTA's analysis of the cost-effective- 
ness of prenatal care. 

Studies of the Effectiveness and 
Cost*Effectiveness of Prenatal Care 

Studies of the effects of prenatal care on birth out- 
comes fall into two general categories: 1) studies based 
on vital records (i.e., birth and death records); and 
2) studies evaluating programs offering enriched or 
augmented prenatal care services. 

The methods and findings of 26 studies that ana- 
lyzed the effects of prenatal care using vital records 
collected by hospitals, cities, counties. States, and the 
Federal Government -e summarized in table G-1. All 
of the studies shown in that table used multivariate 
or ofi*ier techniques to control for demographic or 
medical risk factors that might influence birth out- 
comes independently of prenatal care. 

In recenl years,, several investigators seeking to ex- 
amine the effects of prenatal care on birth outcomes 
have applied econometric techniques— in particular, 
the instrumental variables method— to vital records 
data. Table G-2 summarizes five recent cconom.etric 
analyses of the effects of prenatal care on neonatal 
mortality and birthweight. All five of the studies in- 
volved the application of the instrumental variables 
technique,, a technique that is used to correct for ad- 
verse selection bias.^ Studies using econometric tech- 
niques such as the instrumental variables method uni- 
formly find even stronger negative effects of prenatal 
care on neonatal mortality and low birthweight than 
are found with traditional multivariate techniques. 

'Adverse selection bias is a threar to rhe validity of some studies of the 
e»tectiveness oi prenatal care For more inJormation on this and a related 
threat ilavurable election biab^ see the section in ch 4 entitled Probiemb 
in Interpreting the Evidence The instrumenlal vanableb tethm^ue atlempts 
to correct for adverse selection bias by replacin- the observed value of prenatal 
care wjth a predicted value derived Jrom a regression oi prenatal care on ex* 
planatory variables lhal are uncurrelated fcvith ihe mulher s health status ihe 
predicted prenatal care level thus derived is also assumed to be uo'-orrelated 
with the mothers health status The predicted level of prenatal cire is tnen 
used tn a second-stage regression analysis to predict its d^ect on the outcome 
of pregnancy 



Such studies generally do not adequately control for 
favorable selection bias,, however, and therefore can 
be eApected to overestimate the effects of prenatal care 
on birth outcomes. 

Table G-3 summarizes 25 evaluations of the effects 
on birth outcomes of programs offering augmented 
prenatal care. Such programs typically serve teenagers 
or poor women. Evaluations of programs with aug- 
mc.ited services often use well-selected comparison 
groups. However, such evaluations typically compare 
care that is generally available to women in the com- 
munity with more comprehensive programs, and it is 
difficult to generalize from these studies about the 
value of more v. less prenatal care of the kind that is 
generally available. 

Table G-4 summarizes 12 studies of the cost-effec- 
tiveness of prenatal care. The siudies differ with re- 
spect to the target population studied, the alternatives 
compared, and the categories of costs included. Most 
important in distinguishing these studies from one 
another,, however, is the perspective of the analysis 
(indicated in the second column of the table). Most 
of the 12 cosl-effectiveness studies examine the net 
costs of a strategy to a particular institution (e.g., a 
health maintenance organization) or program (e.g.. 
Medicaid). Differences between alternatives in costs 
to other segments of society (e.g., patients, providers, 
and msurance companies) are generally not calculated. 

Data and Methods Underiying OTA's 
Cost*Effectiveness Analysis of 
Expanded Medicaid Eligibility for 
Prenatal Care 

In chapter 4, OTA analyzed the cost-effectiveness 
of expanding ehgibility for Medicaid to all pregnant 
women in po verty. OT \'s analysis relied on estimates 
of the co.t of prenatal care and health care for low 
birthweight babies and the expected change in the use 
of early prenatal care resulting from the expansion of 
eligibility. This section elaborates on those two topics, 
first, with a description of the data sources, methods, 
and assumptions underlying the estimate of the long- 
term health care costs associated with a low birth- 
weight birth; and second, with a summary of data on 
the impact of insurance coverage on the use of pre- 
natal care by poor women. 
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Table G l— Studies Using Vit, Records To Examine the Effects of Prenatal Care on Birth Outcomes 



Observed effects 



Author 



Study year(s) Research design 



Neonatal mortality 



Birthweight 



Kessner, et al . 1973' 
Gortmaker, 1979' 

Greenberg, 1983^ 
Showstack, et al , 1985* 
Strobmo, et al , 1985' 



P renatal ca re measure Whites Blacks Total Whites Blacks Total 



Institute of Medicine. 1985* 

Fisher, et al . 1985' 
Quick, et af . 198r 

Eisner, et a! ,1979» 

Terns and Glassser. 1974'° 

Shwartz and VinA'»rd. 1965'' 

Elster, 1984'^ . 
Oott and Fort, 1975" 
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1968 Retrospective analysis of live brths in 
New York City controlling for race, 
ethnicity, social and medical risk 

i968 Reanalysis of Kessner, et al (1973) 
data controlling for demographics (4 
measures), medical conditions, 
hospital service (private v general) 

1977 Retrospective analysis of live births in 
the U S controlling for race and 
education 

1978 Retrospective analysis of live births in 
2 California counties controlling for 
demographics, hospital type, gestation 

1975-80 Retrospective analysis of change in 
neonatal mortality from 1976 to 1980 
in Mississippi, race-spccific 
decomposition of change in NMR into 
proportion attributed to new use of 
prenatal care v proportion 
independent of changes in use 

1981 Retrospective analysis of live births in 
the U S controlling for race, 
educational level, marital status, 
age/parity risk 

1980-83 Retrospective analysis of births in low- 
and high-income census tracts in 
.Vashington State, 1980-83 

1973 75 Retrospective analysis of live births in 
Portland, Oregon, controlling for 
sociodemographic and meo.c 
obstetric risk and membership . HMO 
1974 Retrospective analysis of live births in 
the U S controlling for demographics 
and pregnancy history 

1961 Life table analysis of demographically 
matched LBW and mature weight 
infants born to black mothers in New 
York City 

1960 Modified life table analysis of live 

births in Washington, DC, controlling 
for demographics ano pregnancy 
complications 

1974-71 Retrospective analysis of live births in 
Utah controlling for demographics, 
pregnancy history, and maternal age 
1972 Retrospective analysis of live births in 
Louisiana controlling for birthweight 
and poverty status 



Adequacy of ca''e index^'" 



Modified adequacy o* care 0 
Index 



Some V no care 



Modified adequacy of care 
index 

Number of visits 

Trimester m which care 
began 



1 First trimester v other 

2 First-tnmester care with 
recommended number of 
visits gestational age 

Percent receiving late or no 
prenatal care 

Modified adequacy of care 
index 



Some V no care 



Month care began 



Onset of care in specific 
gestational age intervals 



Trimester care began 



Number of visits 



f " 
0 



+ f 



Mixed^' 



Mixed^^ 



2'?J) 



N3 



Table G-1 —Studies Using Vital Records To Examine the Effects of Prenatal Care on Birth Outcomes— Continued 



Observed effects 



Author 



Study year(s) Research design 



Prenatal care measure 



Neonatal mortality 
Whiles Blacks Total 



Birthweight 



Whites Blacks Total 



Schramm and Land. 1984" 



Ryan, Sweeny, and Solola. 
1980^* 



Terns and Gold. 1969'» 



Shwa''*7 and Poppen. 
1982' 



Grossman and Jacobowitz. 
1981" 



Gorman and Grossman. 
1985'' 



Hadle>. 1982" 



l98l 82 Retrospective analysis of Missouri 
Medicaid births controlling for race, 
separate analysis for each year 

July-Dec Retrospective analysis of live births in 
1979 Memphis. Tennessee, hospital serving 
mainly low. income blacks, groups 
simitiar on most demographics and 
medical risk 
Not Retrospective analysis of 

specified demographically matched pairs of 

IBW and mature weight black infants 
born in one Brooklyn, New York, 
hospital 



1981 Retrospective analysis of uirths m 
Baltimore. Maryland, controlhrrg for 
deh.ograpnics, medical-obstetric 
factors 

1964-77 Retrospective county-level analysis of 
live b'rths in th» US, controlling for 
demograph'cs, family planning and 
abortion use, prior mortality rates 



1964-77 Retrospective county-level analysis of 
live births in the U S controlling ^or 
demographics, availability of family 
planning, MIC Projects, CHCs and 
NiCUs, WIG use 

1969-73 Retrospective county group level 
analysis of live births in the U S 
controlling for prior NMR, births to 
high-risk women, hospital births. 
Medicare expenditures, percent older 
and non board-certif-od OBs, abortions 
and N!GU 



J. 



Modified adequacy of care 
index 



Low (0-3) V high (4-^) number 
of visits 



Week of pregnancy at first 
visit 

Ratio of observed to 
expected/recommended 
number of visits by 
gestational age 

Modified idequacy of care 
Index 



Active non Federal MDs/1,000 0 
population 

Medicaid coverage of first- 0 
time pregnancies 

Medicaid coverage of first 0 
time pregnancies 



Number of OBS/ 1,000 hve + 
births 

Medicaid coverage of unborn 
chilc^ren 



0 



0 



Mixed^ 



3: 
to 

o 

2r 



:3 



:3 
5* 



:3" 

is 
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lies Using Vital Records To Examine the Effects of Prenatal Care on Birth Outcomes-Contiiued 



Observed erfects 



Author 



Goldman and Grossman 
1982" 



Gorman. Joyce, and 
Grossman. i987" 



Study yoar(s) Res earch design 



Prenatal care measure 



Neonatal mortality 



Birthweight 



J^yhites^Blacks Total Whites Blacks Total 



Joyce. 1987" 



Rosenzweig and Schultz. 
1982'* 



1969 78 Retrospective county-level analysis of 
live births in the US controlling for 
percent nonwhite births, family 
income, availability of physicians 

1975- 80 Retrospective county-level analysis of 

live births in the U S controlling for 
birthweight, abortion rate, NICU 
availability, teen family planning use. 
WIG use, BGHS project use. smoking 
behavior, high-risk women, percent 
poor 

1976- 78 Retrospective county-level analysis of 

I've births in the US controlling for 
birthweight, prematurity, teen family 
planning use, abortion use, NICU 
availability, smokmg behavior, teen 
births, births to older women, high-risk 
women, population density 

1980 Retrospective analysis of live births in 
the US controlling for demographics, 
parity, smoking behavior, use of 
prenatal screening tests, and 
electronic fetal monttoring 



Presence and number of 
CHGs 



Percent of live births with 
first-trimester care 



Percent of live births witn 
first-trimester care 



Mixed Mixed'* Mixed 



1 Delay (in months) to first 
visit 

2a Delay (in months) to first 
visit 



Harris. i982" 



1975-76 Retrospective analysis of fetal deaths 
and live births to black mothers in 
Massac^usetts, maximum likelihood 
estimate of effect of nrenatal care 
controlling for demographic and 
medical risk factors and gestational 
age 



2b Total number of visits 

Trimester in which care 
began 



Z 



1? 
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Table G-1.— Studies Using Vital Records To Examine the Effects of Prenatal Ca'-e on Birth Outcomes—Continued 



Observed effects 



Neonatal mortality Birthweight 



Author^ Study year(s) Research design Prenatal care measure Whites Blacks Total Whites Blacks Total 

Lewit. ''983" 1970 Retrospective analysis of live births in Delay in mitiatior^ of care 

New York City controlling for 

demographics and medical risk factors Number of visits -»-" 
and gestational age 



Aobreviat.ons 3CHS = Bureau of Community Health Services. CHC - community health center. LBW ^ low bi.thAefght. MD meaital doctor MIC materojty and intant care NiCU ~ neonatai *nten»ive 

care umt. NMR * neonatal mortality rate. 08 - obstetrician WIC Women Infants and Children 
Key ^ « positwe effect <e g. prenatal care inproves the condition) 

- -= negative effect <e g . prenatal care worsens the conditicn) 

0 " no effect (e g . prenatal care has no impact on the condition) 

Mixed * results were positive, negative, and/or ml 

Blank spaces mean the relationship was not analyzed 
D Kessner. J Singer. C Kalk.etal. Infant Death An Analysis by Maternal Risk and Health Care, Contrdstsm Health Status Vol /iWashingtOn DC institute o* Medicme National Academy of S\-iences. 1973j 
'S L . Gorta>aker. " Poverty and Infant Mentality in the Un.te<J States, " Am Sociological Roview 44 ?RO-297. i979 
'R S Greenberg, 'The Impact of Prenatat Care in Differont Social Groups, ' Am J Obs*et Cynecot 145 797, 1983 

'J A Showstack. M H Stone, and S A Schroeder. The Role of Changing Clinical Practices in the Rising Costs of Hospital Care. N Eng J Med 3^3^^9} 1201-1207 i9b'5 
*D M Strobino, Y J Kim, 8 E Crawley, et al , "Decfines »n Nonwhite and White Neonatal Mortality in Mississippi, 1975 80, Pubhc Health Reports 100(4( 4i7 427 1935 
'Institute of Medicme. Preventing Low Birthweight (Washington, DC National Academy Press, 1985) 

E S Fisher, JP LoGerfo. and J R Dalmg, Prenatal Care and Pregnancy Outcome During the Recession The Washington Stale Experience, Am J PubiiL Health 75<t, 856 869 1985 
'J D Quick, M R G-cenlic;., and K J Roghmann, Prenatal Care and Pregnancy Outcome in an HMO and General Population A Multivariate Cohort Analysis Ant J Pubhc Health 71j4)38l 390, l98l 
•V Eisner. J V Brazie, M W Pratt, et al . " The Risk of Low Birthweight," Am J Public Health 69(9) 837-893. 1979 

'•M Terns and M Glasser, "A Life Table Analyis of the Relation of Prenatal Care tr Prematurity," Am J Put tc Health 64(9)869-675, 1974 
"S Sh^artz and J H Vinyard. "Prenatal Care anc< Prematt nty," Public Health Reports 80(3) 237-248, 1965 

'A 8 Elster The Effect of Maternal Age, Parity, and Prenatal Care on Perinatal Outcome jn Adolescent Mother. Am J Obstet Gynecol 149(8)845 847. 1984 
'A B Oott and AT Fort, The Effect of Availability anc UtiliZotion of Prenatal Care and Hospital Services on Infant Mortality Rates. Am J Obstet Gynecol i23<8> 854 36C. 19''5 

•W Schramm and G Land. Prenatal Care and Its Relationship io Medicaid Costs, prepared under HCFA Grant No 11 P 98305. State Center for Ht;al»h Statistics Division of Health Missou \ OeDartn.ent 
of Social Services. »^ecember 19S' 
"G Ryan P Sweeney, and A Soio'a, " Prenatal Care and Pregnancy Outcome," Arr J Obstet Gynecol 137(8)876 881, i9(jC 

'M Terns and E Gold. An Epidemiologic Study of Prernaturity Part II. Relation to Prenatal Care, Birth Interval. Residential History, and Outcome oi Previous Pregnancies Am J Obstet Gynecoi 10343» 371 
379. 1969 

"r. Schwartz and P Poppen Measuring the Impact of CHC's on Pregnancy Outcomes (Cambridge, MA Abt Associates. Inc . Oct 15. 1982) 

'M Grossman and S Jacobowitz. Variations in Infant Mortality Rates Among Counties of the United States The Roles of Public Poitcies and Pfogramr Derrjography 18<4, 696-713 ^9bi 
"H Cormrn and M Grossman. 'Determinanis of Neonatal Rates rn the US " J Health Economics 4ii? 236 1985 
"J Hadley, More M^(iical Care, Better Health'' C/;ashington, DC Urban Institute Press, 1982) 

F Goldman and M Gr-/Ssman. The Impact of Public Heaith Policy TheCaseof Community Health Centers. Working Paper No l020tCambficlge MA .^at»onal Bureau of £cor »mic Research Novemben982) 
"H Corman. T J Joyce, and M Grossman, "Birth Outcome Production Functions in the U S ."J Human Resources 22(3) 339-360. 1987 
"T Joyce, ""The Impact of tnduced Abortion on White and Black Birth Outcomes in the United States," Demography 24(2) 229 244, i987 

'*M R Rosenzwcig and T p Schuilz, The Behavior of Mothers as Inputs to Child Health The Determinants of Birth Weigh;, Gestation and Rate of Fetai Growth Ecor^omic Aspects of Health ^ R Fuchs 
(ed ) (Chicago, IL University of Chicago Press, i982) 
"J E Hams, "Prenatal Medical Care and Infant MO'^ality. £conomfC Aspects of Health, V R Fuchs (ed ) (Chicag 'L University of Chicago Press 1982) 
"E LcMi. "The Demand for Prenatal Care and the Production of Healthy Infants, Research m Human Cap.tai and Development 3 127-181, 1983 
'*3'Category index measuring timing of first visit, number of visits by gestational age, and type of hospital servce 
"White native born whites only 
"Blacks - nonwhites 

"When gestational age differences were contiolled, neghgiblt differences were found in the mmation ol care for mothers of all prematuie oirlhs anl thei. mature corr-.^ansons Ho/i^e/e* n>others of infants i 
premature by v;eight and gestation tended to initiate care earlier than their comparisons, while mothers of infants premature by Aeight aione tenoed to b»;Qin care i-iter than <heir comparisons - 

' No association was found between lack of care and low birthwetght for women with complications of pregnancy Similarly, Inere was no association 'or women /I'ltt^out compUcations prior to gestational 
week 36 A significant association was found among women with uncomplicated pregnancies who delivered after 35 weeks gesJattOn con<roiling for demographics 

"Effect adjL'*<ted for gestational age 

"Of four regression models tested using different control vanables two were positive and significant, two were not 

"The Significance of findings varied with the CHC vanab'e and the regresston model tested Authors concluded Inat ChCs contributed to ^eductions m NMR 
"Effect adjusted for gestational age Prenatal care associated with improvement in prematurity rate 
"Effect on birthweight independent of effect through gestational age 

SOURCE Office of Technology Assessment 1988 ^ > 
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Table G-2.-Econometrlc Studies of the Effectiveness of Prenatal Care« 



Author 

Corman Joyce and 
Grossman 1987^ 



Joyce 1987^ 

Rosenzweig and 
Schultz 1982^ 



Rosenz^eig and 
Schultz 1986^ 



Schuitz 1986* 



Study year(s> 
1975 80 



Uni! of 
analysts 



1976 78 



Married su&sample of the 
1980 National Natality 
Survey 



Married subsample of the 
1980 National Natality 
Survey 

Married subsample of the 
1980 National Natality 
Survey 



Prenatal care measure 



Whites 



Ot)served effects 



Neonatal mortality 



Counties i Race-specific 3-yr 
average percent live 
births for which care 
began in firM trimester 
centered on i977 
'> MiC project patients and 
fema'e CHC users/ 1 000 
poor women 

Counties Percent of birtis receiving 
prenatal care in first 
trimester 

Individual i Delay (in months) to first 
visit 

2a Oeiay (in monihsi to 

first vis.t 
2b Total numbs*" of visits 



Individual Delay in months lo first 

VlSi' 

Individual i Delay (in months, to 
first visit 
2 lotal number of visits 



Blacks 



Sirthweignt 



Total 



Whiles 



Bfacks 



016 to 
~ 0769 



NS 



- 0479 



- 026 to 

- 1179 



NS 



NS 



061 



045" 



Total 



1 One montn additional 

delay reduces 

birlhweight by 40 grams 
2a NS 

2b Average ircrease in 
birlhweight of 24 6 to 
26 3 grams per visit 

One oionth additional delay 
reduces birthweight by 91 
grams 

1 NS 

2 28 7 to 3'^ grams 
increase per visit 



!^ community health center. MiC - maternity and infant care. NMR ^- neonara7^;;;^;?^r7te~NS^ not siamf.7a^ — ' 

^TcTlT ,'7^'"''' "h 11' '"'^^'^^ ^^^^^^^^ ^^'^ "^'"9 -nstrumental variables technique ' ^ " ' 

H Corman T J Joyce, and M Grossman. B.rth Outcome Production Functions m the the U S J Hi;/nan fl^soi/rces 22(3) 339 360 1987 

t~~rfHS-— ^^^^^^ 

Predicted pe.cen,age pom. change ,n ,ow b,r,h.e,gh, ,a.e resol.mg „om each percentage pent ,nc,ease ,n percent ot mothers ,ece,v,ng ea7,y p,cna,a, .a,e 
SOURCE Office of Technology Assessment i988 
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Table G-3.— Studies of the Effects of Programs Offering Augmented Prenatal Care' on Birth Outcomes 



Author 



Observed effects 



Neonatal mortality 



Birthwe ght 



Study year(s) 



Research design 



Prenatal care measure 



Slacks 



Vi/hifes 



To'al 



Blacks 



V/hites 



lotat 



Peoples and Siegel 
1983* 



Soko! etal 1980' 



Johnson and Heffenn 
1977* 



Peoples et al 1984* 



Strobino et al i986' 



State of Califofnia 1984 
and Korenbrot 
1984^ 



1970 77, MIC project m 
North Carolina 



1975-77, MIC project in 
Cleveland Metropolitan 
General Hospital Ohio 



1959-7^ MIC project in 
Los Angeles County. 
California 

1979 81. IPO project in 
North Carolina 

1975 81 iChPin 
Mississippi 



1973 82 03 Access 
project 'n California 



Retrospecttve analysts controlling 
for demographics, reproductive 
risk, adequacy of care" 

Comparison of program 
participants and simihar patients 
ineligible due to county 
residence 



MiC V comparison group 
(all residents of three 
simiiiar nonprogram 
countries) 

MiC V comparison group 



Retrospective univariate analysis of MiC v traditional health 

demographically similar groups department clinic users 

Retrospective analysis controlling IPO counties/registrants 

for demographics and reproductive v non-IPO 
risk 



Pre post retrospective analysts 
controlling tor demographics nd 
reproductive nsk 



Retrospective analysis of 
demographically matched groups 



counties/regtstrants 

ICHP counties v non- 
ICHP counties 



OB Access b.rths v 
matched Med'c Cal births 



(Teens)*' 



5 



to 

O 

2r 



CO 



3 



3- 
CD 

? 



Papiernik et al 1985' 



Herron et al 1982' 



Burt et ai 1984'^ 



Moore et al 1986" 



Smith et al 1978'* 



A«V \j 



erJc 



1971 82 Haguenau 
France 



1978 79 University of 
California San Francisco 
Medical Center 



1982 38 projects 
sponsored by OAPP 

1981 84 University of 
California San Diego 
Medical Center 

1970 74 Jefferson Davis 
Hospital Houston Texas 



Time-series analysis of rates of 
change m program area, 
controlling for maternal age. blood 
pressure and social class 

Comparison of incidence of 
preterm delivery in program 
hospital V nonprogram hospital 



Retrospective analysis and informal 
comparisons controlling for 
demographics 

Comparison of groups with similiar 
demographics and medical risks 

Program participants randomly 
selected from hospital's obstetrical 
clinic comparison group matched 
on race age. parity month of 
delivery 



Births in study area 
where special program 
v/as implemented 

Preterm labor prevention 
program for hiqh riSK 
UCSF v affiliated 
institution without special 
program 

Participation in OAPP 
projects v other similar 
programs cr national data 

No care ' v program 
participants 

Teenage program 
participants v non 
participants 



Table G-S.-Studies of the Effects of Programs Offering Augmented Prenatal Care- on Birth Outcomes-Continued 



Author 



Olds et al 1986'^ 



f rshoM et al 
1982 1983'^ 



Leppert Namerow and 



Barker 1986'* 



Universi'y Associates 
1985'« 



Felice et ai I98r 



McAnarney et a! 
19/8" 



Study year(s) 



1975 80 semi-rural 
county m AppaiacnidM 
region of New York 



1980-81 southern 
California HMO 



198^-82 large urban 
teaching hospital New 
York City 

1984 85 11 local health 
departments tn Michigan 



1974 78 University of 
Maryland Hospital 
Balltmore Maryland 



1972 73 3 settings in 
Rochester New York 



Observed effects 



Research design 



Randomized clir cal trial 



Lenalai care measure 

f*iifS8 .'!S;:8d V 

comparison 



Neonatal mortality 



Blacks 



Birthweight 



Whites 



Total 



Blacks 



Whites 



Total 



(Teens) 
0 

(Smokers) 

Mixed" 

(Older 

nonsmokers) 



Pre-post design with two 
comparison groups separate 
covanate analyses for 
demographics 



Routine care v care and 
education services 



Retrospective anaiySiS controlling Number of vis'ls 

for demographics complications of 

pregnancy 



Retrospective analysis of 
demographically similar groups 



Retrospective analysis of 

matched pairs m terms of age 
race panly and socioeconomic 
status 

Retrospective analysis of groups 
matched for race and public 
assistance status 



Number of visits 

Trimester at whicn care 
began 

Outcome of prior 
pregnancy compared to 
outcome of pregnancy 
v/hile enrolled m program 
for same women 

Program participants v 
non participants 

Young teen users of 
comprehensive clinic v 
regular clinic users 



Compreheiisive maternity 
project for teens v a 
CHC V a hospital 
obstetrics Clinic 



0 

(Total) 

Mixed" 

(smokers) 



231 



ERIC 
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Table G-S.-Studies of the Eifects of Programs Offering Augmented Prenatal Care' on Birth Outcomes-Continued 



Author 



Stuay year(s) 



Grossman and 
Jacobowtfz 1981" 



Corr^an and Grossman 
1985" 



Gorman Joyce and 
Grossman 1987^' 



Shapiro et al i958" 
Shapiro el al i960" 
Rivara et al 1985'' 

Hems et al 1983" 



McCormick el al 
1985'* 



l9fi4-77 MiC projects 
IhrouQhQu! the U S 



1964 77 MIC proiecls 
ihroughOdt the U S 



197*^-80 U S 

1955 New York City 
l95'^-57 Nev; York City 
1970 78 Kentucky 

1976 73 South Carolina 
1970 79 eight ^egions 



Research design 



Retrospective county level analysis 
controlling lor demographics 
fami'y planning and abortion use 
prior mortality rates 

Retrospective county level analysis 
controlling lor demographics, 
availability of family planning, 
abortion and N'ICUs WIC use 
Medicaid eligibility 

Retrospective county-level analysis 
controlling for birthweight 
abortion and NICU availability 
teen family planning use Wit 
use sfTOKing behavior h.^^lrrisk 
women percent po ^r 

Retrospective analysis cc^'^ollmg 
fc, race SES materi^al aoF 

Retrospective analysis con^ro'ling 
for race S[S maternal age 

Pre post with comparison gro'jp 
two groups similar on 
soc'oeconomic risk factors 
standarized NMRs by birthweight 
t^ th r^ultiplicity and infant 
gc.ider 

Retrospective analysis all 
participants were ic^ income ^'^^^ 
risk 

Pre post with comparison grouD 
having simiha^ demogMphics 



MIC project patients and 
CHC female users per 
1 000 poor womer, 



Prepaid group practice 
(Hip) V private practice 
patients 

Augmented prepaid group 
practice (HIP) v private 
oractice patients 

Regionalized perinatal 
C3re program rounties v 
comparison counties 



9 o ') 



Regionalized perinatal 
care program participants 
V nonparticipdnts 

Eight regionalized 
perinatal care progrann 
regior^s v eight 
comparison regions 



Observed effects 



Neonatal mortality 



Prenatal care measure Blacks 



Birthweight 



Presence of MIC projects 0 
and number of births to 
participants as percent of 
births to poor worren 

Number of MiC projects Mixea^' 
and CHCs per 1 OOO poor 
women 



Mixed^' 



Whites 



Mixed^' 



Mixed" 



ToMI 



Blacks 



v;hiles 



Total 



ERJC 



9 O ; 




Abb,ev,a.,cns H,P^ Health ,„su,^^^^^^^ nm"^ Ue.n,-rna,n:e...ce o,gan^^^^^^^^ 

KEY * - positive effect (e g , comprehensive progranr »mproves the condition) 
- - negative effect {e 9 , comprehensive program worsens the condition) 
0 no effect (e g . comprehensive program has no impact on the condition) 
Mucd - results were positive, negative and/or ml 
Blank spaces mean the relationship was not analyzed 

J Sokol, R " 
•D K Johnson 
'M D Peoples. 

74(6)549 554, 1984 " ' ' rreyndn^y uujcome h-rojeci implications tor State Level Decision Making, Am J Public Health 

•o.*^ St^o'^'^o- G A Chase, Y J Kim. et al . "The impact of the Mississippi Improved Child Health Project on Prenalat Care and Low Birthweiaht ' Am J Puhhr w«^if/i jri-^^oia 97a iqua 

■•T R M^^;. w ^IT-r r . T ? ..t' ■ "^""."^ Molescents Outcomes and Costs of Semce Delivery (Washmglon. DC Urban Institute P,ess FeDruarv 1984' 

■■PB S^th R fi 2 n M u ^'k""" ^""""^'^ °' ^ l-"" Socioeconomic Population • /<m J Obstet GyoecoM54(1) 29 33 TsM 

unf ^ Mumford et al , "The Medical Impacts of an Antepartum Program for Pregnant Adolescents A Statistical Analysis " /<m J %b/ rHea/rn 6a^^^ 172 1978 

■^H -s o^N^K Aa,rsr°8G' Da':rr^\1l'r,rL^^^^^ "'V"? ""'^T" °' -=-9--^^ Rando,.ized T^al oTH:::!to::TZ^a^^^^^^^^ 

. r ^ " " " • ^"^ Psychosooal Outcomes of Pregnant Adolescents •XVamc^e (2 199 205 1978 

p^M^i^rrmrVer^rtsr^^ararra 

_ H corn.an TJ Joyce. and M Grossman "Birth OutcotT>e Production Functions ,n the U S J Human flesources 22(3) 339 360 1987 

Lar4«2) ,7oT8a'i958 °' ^""^ ^ General Population and in the Population of a Prepaid Group Practice Medical Caro Plan An, J Put>l,c 

'WZI^c HelTsm '304 ?3T,"960 " """"" °" P^"-'^' ^'°"^'"V a General Population and ,n the Population of a Prepaid Group Practice Medical Care Plan ■ 

"HC Hems ?M m"i'iI? A° ^f'^l)- V "R "0°°'"" ' °" Eastern KontLCky ' Am J Prev Med 1(3)35 40. 1985 

^ 2 ■ ^, * ^^ar. et al , Benefits of a Statewide High Risk Perinatal Program," Obs(e//f wcot 62(3) 294 296 1983 

■'Black .nrwhite " ''^^'""''"""on of Perinatal Service Summary of .he Evaluation of a National Demonstration Program. JAMA 263(6) 799 804. 198i> 

"TeuTcZT^/a^^^^^^^^^ (,973,study 
"^'/'hrr.'^T.'"",''"!'^'" augmented care group higher mean birthweight than m comparison group but no significant aifference between aroups m r,PrcPnt 1 Rw 

rr w^ rcrr^d'^f^rrhr tr=nr wT ^-;re'i:: 

•Hesuits were significant only when birthweight was controlled 
''Effect was for preterm delivery which is correlated with birthweight 
SOURCE Oftice of Technology Assessment 1988 
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Table Studies of the Cost-Effectiveness of Prenatal Care 



Mailt? 1983' 



Scnramm and 
Land 1984* 

Schramm and 
Land 1984* 



Institute 0* 
MediCine 1985' 



Vear(s) and target 
population 



Maternal costs 



Korentjroi 1984' 
State of Caiifornta 
1984^ PhiPPs and 
Korenbrot 1986' 



Alternatives 
compared 



1978 82 MediCa! 
eir ^'e pregnant 
women in California 

1981 pregnant 
women in Texas 
who wojid become 
^/edfca.'d eiigit)ie at 
de'ivery 



1981-82 Missouri 
Med'caid Dirtns 

1981 82 pregnant 
wt en in Missouri 
who would becorr^e 
Medicaid eligible at 
delivery 



^980 national 
cohort of women 
aged 15 39 with 
less than ^2 y^s of 
education 'eceivmq 
public assistance 



CB Access Project 
augmented v 
routine care for 
Me' Za\ women 

Change »n 
utilization after 
expansion of 
Medicaid coverage 
from pregnancy 
verification 
a Eligible tor 

prenatal care 

only 

b Eligible for aii 
Medica'd 



Adequate'' v 
inadequate care 

Unborn Child 
Program'* 
expansion of 
Medicaid coverage 
from pregnancy 
verification 

First ifimester v 
ofhe' 



Perspective 
of analysis 



Prenatal 
care only 



Maternity 
care 



Initial N'CU 
hospital 



NeACorn costs 
Atj init.ai 
hospital 



Other expenses 



Change m expected 
Dirthweighi 



Ratio of savings 
to cost 



f^ehospitaiized 
during t rst year 



Medicdid 



Medica'd 



MediCo',d 



U S Health 
system 



PehosDitan/ed 
during first year 
long term single 
year morbidity 
costs 



33 B'A ' reduCtiG" 1 7 to 2 6 
in LBW rate 



a 1 01" (all cases 
1 12" 

/adolescents) 
b Net 

costs = $558/ 
case and 
S332/adc'escent 

15%'* reduction m 1 34 to i 12'* 
L3W rate 

7-30'/o 5 reduction fjel cos!s^Sl57/ 

in LBW rate** case 



13 22 /-'^ reduct'On 
in lBW rate'' 



^ 03'^ to 3 38 
With a 6 

reduction m LBW 
rate savings equal 
costs 



oicketts 1986 'S8- !ow-'ncome 
women m Colorado 

Berger 1984* vears not soecjf'eo 
low- income AOfnen 
in Lea Co'jniy New 



Adequate^' v 
inadequate or no 
care 

Scrre v no ca'e 



Coiorado health 
car* syste^T^ 

Lea CouH!/ oio'-c 
heai!h c^^e systeni 



BlackAeii e? ai 
1983* 



Leopen ana 
Namerow '985'' 



1982 Medicsid 
el.giDtes and poor 
ineligtbies in the 
U S 

^98' 82 

adolescents seeking 
care ai a hospitai 
in fJev/ ^CfK City 



Augn . Med v 
ro!;tinp C3''e 



Augmented >3 
visits V <3 
visits 



Augmented 
ncnprogra'^ 



Medica'd 'Federa' 
Governnen!, 



Hospital Dased 
progra-" 



Woo'e et at 
1986 ' 



Efsnof* et at 
i983'^ 



Ersho^f i?t ^: 
1982 • 



198184 medicaity Augmented '3 - 



indigent v;onien 
seeking care at a 
hospitai in San 
Diego County 
Cai'torn.a 



v»S:tS. 
nonorogfam i < 3 

^/iSitS. 



1981 pregrani Augr^ented \ 

smokers receiving routine 
Cdre 'n a Cdl«tornia 

*981 ait pregnant Augmented v 

'Acmen receivng 'ouiif^e 
Cd'e in a C^i-'tom a 



HosP'tai cased 
prcGrdm 



Cne fa ■tcirp.a ^^^'0 



2.1j 



60 3^'; red^cr.op 'n 2 72 to 4 15 
13W frfte 

^ehospitaiization m ^edjciion m 5 84 » 

first yea*" medical L8v; ^ate 

ana insiitutiona' 

costs for 

f^ejroiog:cat 

impairment to age 

?• 

Per'OSpita!fzed t. 63 65Vv » in ♦irst 2 93'» 
f 'St year yea'=' 



7^v^•» reduction 2 14 ro 13 05 * 
m L3V; rate 



2 28 2V5'* 
redaction m 
L3W rate 

71 7/' 'educttoo m 4 66 
L3W -ate 



27 8''*'^ re&^c/,or Aporor-r.ateiy 2 00 
•n 13W fNS( 



is. 
"O 
"O 

CD 

Q. 

X* 

O 
I 

f 

c: 

Ci. 



^S L3W rale" 2 5 
?e//^r preterm and 
r^.ore ima!, fo^ date 
i)ab.es -c 
augmented care 

Q^Ojp 



i 

6' 

O 

f 

&} 



2 iij 



I Co 



Table G-4.— Studies of the Cost-Effectiveness of Prenatal Care-Continued 



Maiernat costs 



Author 

Joyce e! al 
1985" 



Yeansi and target 
Dopu'aiiQn 

1975-80 31! 
pregnant women m 
the U $ 



Alternatives 
ccnnpa'-ed 



^irst trirnester v 
otner 



Perspective 
of anaiys.s 

u S health ca'-e 
system 



Prenatal 
ca'e only 



Maternity 
care 



'n-tial NfCU 

hospital 



Newborn costs 
All initial 

hospital Otner expenses 



Change in expected 
Dirthwejghl 



For whites 27 66 
fewer lBW Oirths 
per 1 000 
additional users of 
first-tr'.Tiester care 

For Slacks 20 97 
fewer LBW biHhs 
per 1 000 
additional users of 
first-trimester care 



Ratio of savings 
to cost 



Cost of prenatal 
care only per LBW 
Dirth 

averted = $3 200 to 
$6,500 for whites 
and St 900 to 
S9 400 for Diacks 
savings not 
calculated 



Abbrevialions HMO - health mamienance organizalion LBW - low birlhweight NA^- not available NS - not signt^.cant OB obstetrician 

C C KorenbfOt Risk Reduction m Pregnancies of Low Income Women Mob/us 4{3) 35 43 i984 

>r?'DHKK^'''''Tlf Department of Health C^^^ F.nal Evaluation of the Obstetrical Access P.iot Proiect July 1979 June i982 Sacramento CA 1984 

Apr ^6 1^ ' CompreMenc .e Prenatal Ca-e on Med.-Ca! With the Implementat.on of AB3021, test.mony to the Ways and Means Committee cf tne California State Assembly 

Z qrhlL"^ Cost-Benef.t Analysis of Extending Medicaid Cov^-age To Provide Prenatal Care to Pregnant Women Study submitted to the Texas Department of Human Resources Austin TX May t983 
oi Soc,Lirrvfc"es DecembeM^ ' Relationship to Medicaid Costs prepared under HCFA Grant No 1 1 P 98305 State Center for Hea.th Statistics Division of Health. M.ssoun Department 

*1nslitule of Medicine, Preventing Low Birthweight (Washington DC National Academy Press 1985) 

'S Ricketts Family Health Services Division. Colorado Department of Health Denver CO interna! memorandum February i986 

♦L B Berger "Public/Pnvate Cooperation in Rural Maternal Child Health Efforts The Lea County Perinatal Program Texas Metf/c/ne 80 54-57 September i984 
A G Blackwell 1^ Salisbury, and A P Arriola Public Advocates inc San Francisco CA ■■Administrative Petition To Reduce the incidence of Low Birth Weight af 
petition to the U S Department o* Health and Human Services i9a3 luw oimm .r^ciym dr 



ght and Resultant Infant Mortality administrative 



MT n K®^^®^ ^ ^ Name'ow CostG Averted by Providing Comprehensive Prenatal Care to Teenagers J Nurse Midwifery 30(5) 285 289 1985 

■m u cJ^.^i jT' ^ ^ ^^^^^^ ^' ' Perinatal and Economic Impact of Prenatal Care in a Low Socioeconomic Population. Am J Obstet L,.,..^. ..^ 
?n^r.rZT^ 1 o^^^' ^' ^' ^o^' Sfine^f /ioa/ys^s o/ a Compre^ens'i^e Prfinafa/ Hea/^ £tfuca/r0n Pro^^^^^ Executive Summary prepared for the Office of ^ 

'.n M P iLnM ^l^f^/^O'^o^'o^snd Physical Fitness and Sports Medicine PuDlic Health Serv-ce U S Department of Health and Human Services. Washington DC Juty i982 

I. fun ^ ^ Oanaher et al Behavioral Health and Cost Outco-nes of an HMO Based Prenatal Health Edocation Program Public Health Reports 98(6) 536 547 1983 

' T Joyce. H Corrrian and M Grossman A Cost Effectiveness Analysis of Strategies To Reduce Inranl Mortatit/ Med,cal Care m press 
Calculation by O A 

'♦Physician fees only 

"Adequate care - care begun by the 4th month with a* least five visits ♦or preterrri deliveries and at least e.ght v.sits for full term births inadequate* ca^e 

Prenatal care was provided to previously ineligible first time mothers under this p-ogram 
'♦Range is based on analyses on 2 sepc ate years of data 

"The major objective of this study was to estimate sa.mgs if the Pubnc Health Service qoai for the LBW -ate (9'0 met 
"Adequate - 6^ visits inadequate - 5 or fewer vistts 
"Range is for current Medicaid eiigibies and meligibles 
"Overall figures tor LBW not reported 

SOURCE Office of Technology Assessment i988 
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Approach Used To Estimate the Net 
Long-Term Health Costs of Low Birthweight- 

Low birthweight is associated with, and in some 
cases clearly brings about, increased levels of illness 
and disability over a person's lifetime (580,665) It 
fciiows, then,, that if the low birthweight rate— i.e., 
the percentage of live births that are low birthweight - 
could be reduced, there would be fewer infants born 
with chronic illness and physical or developmental dis- 
ability,, with consequent savings in the health care costs 
of treating these conditions. 

Long-term health care costs associated with low 
birthweight births result from early intervention pro- 
grams,^ special education, adult care and services, and 
institutional or foster care. Other long-term health care 
costs, not considered in OTA's analysis, may result 
from unpaid parental and other voluntary care, and 
occasional acute care expenses beyond the first year. 

OTA's analysis made the following assumptions re- 
garding the types of care that low birthweight children 
will receive over their lifetimes and the costs of that 
c?»*e: 

♦ all infants surviving at age 1 will survive to age 
35, regardless of their level of disability; 

♦ costs of care are calculated only to age 35; 

♦ the severity of disability as evaluated at age 1 is 
constant through age 35; and 

♦ the costs of special services provided to moder- 
ately and severely impaired populations (i.e., 
institutional or foster care, ad' It care and services, 
special education, and early intervention), by 
level of disability, are the same as the costs of pro- 
viding these services to severely and moderately 
mentally retarded people. 

Available data on the quantity and costs of care are 
imperfect and in some cases incomplete. To account 
for the uncertainty in the estimates, OTA estimated 
the long-term costs of low birthweight in a range, with 
high- and low-cost boundaries. 

Estimates of Long-Term Outcomes by Birthweight 
Group.— To compare the net extra long-term costb of 
care for low birthweight babies with those of normal 
birthweight babies, OTA needed data on health out- 



'BirthwCight cate^urje^ art J lined htrt fulluwi ruTmal irirthv\ci^li! is 
at least 2,500 grams and low birthweight is under 2,500 grams Low birth* 
weight has two parts very low birthweight t under 1 500 grdms> anJ moJcr 
ately iow birthweight (from 1,500 to 2,500 gramsj 

'Early intervention programs are broadly defined by the Education ol the 
Handicapped Act Amendments ol 1986 (Public Law 9^-457) as developmen- 
tal servues provided to handicapped ir''ants or toddler^ These strvices in 
elude family training counseling and hi»me visits special instpjchon -.pecch 
pathology and aodiology, ocLupational therapy physicji llitrap> p^>i.hu 
logical services, case management servn.es medicdl servues only fur diag- 
nostic or evaluation purposes early identihcation screening and assessment 
services, and health services necessary to enable the inlant or toddler to ben- 
efit from the other early intervention services 



comes across all birthweight categories, including nor- 
mal birthweight. One study, by Shapiro, et al. (580), 
collected data on the outcomes of approximately 
200,000 births in regions of six States in 1978-79. That 
study included all birthweight o egories and also pro- 
vided information on developmental outcomes at age 
1 for the foliowup population (the roughly 80 percent 
of the infants in the study population that survived 
to year 1). 

Another study that evaluated a foliowup popula- 
tion of neonatal survivors to determine developmen- 
tal outcomes,, by Marlow, et al. (403), was based on 
a sample of 1,000 births in Great Britain from 1976- 
80. The Marlow, et al.,, study included only births of 
less than 2,000 grams,, so the results are not consid- 
ered in OTA's analysis. As shown in table G-S,^ how- 
ever,, neonatal mortality and morbidity for very low 
birthweight infants in the Shapiro and Marlow studies 
are quite similar. 

Health outcomes at age 1 by birthv/eight category 
as reported by Shapiro,, et al., are shown in table G-6 
(580). Note that 1-year-olds evaluated as having mild 
congenital anomalies are grouped in the normal out- 
comes category in the table. To the extent that chil- 
dren with mild congenital anomalies have differentially 
greater care needs than normal birthweight children, 
OTA's analysis underestimates the long-term health 
care costs of low birthweight. 



Table G-5.— Health Outcomes Per ,000 
Very Low Birthweight Births 





Shapiro, 


Marlow, 


Outcome 


et 


et al.'^ 




390 


331 


Moderate impatrment 


102 


125 


Severe impairment 


69 


74 


Dead (neonatal 






mortality rate)^ . ... 


439 


470 



Shapiro. MC McCormick.BH Starfield, et al , Changes in Infant Morbidity 
Associated With Decreases m Neonatal Mortality. Pediatncs 72(3} 408-415. 1983 
Shapiro, et al . defined adverse outcomes among survivors m the following terms 
1} severe impairment (i e . a congenital anomaly likely either to shorten life or 
affect function severely and*oi a gross motor delay corresponding to a develop 
mental quotient (DO) < 70). 2) moderate impairment (i e , a congenital anomaly 
liKeiy to affect functioning moderately andyor a suspect gross motor performance 
(-01 responding to a DO of 70 to 79, and 3) mild congenital anomaly (i e , a con 
genital anomaly likely to have a minor effect on functioning) The sharpest dis 
tinction IS between the first category of severe conditions, which invariably 
require extensive medical resources and often require social support, and the 
latter two categories In this table. OTA classified mild congenital anomalies 
as normal outcomes 

Marlow, SW D Souza, and M L Chiswick. Neurodevelopmental Outcome 
in Babies Weighing Less Than 2.001 g at Btrth." Br Med J 294 1582-1586. 1987 
Marlow, et al , defined adverse neurodevelopmental outcomes among survivors 
in three major groups 1) major handicap (cerebral palsy, developmental retarda- 
tion (Griffiths quotient or IQ < 71), t)hndness or deafness sufficient to warrant 
special education, and hydrocephalus, 2) minor developmental impairment 
(Squints, mmor degrees of refractive error or heanng loss, abnormalities of mus- 
cie tone without disability, poor fine motor function nonfebnle fits, or border 
line results of psychometric testing (Griffiths quotient or 10 from 71 to 85) 
'^The neonatal mortality rate is defined as the number of infants who die in the 
first 28 days of life per 1,000 live births 

SOURCE Office of Technology Assessment. 1938 



ERIC 



243 



226 • Healthy Children: Investmg m the Future 



Table G-6.- 


■Health Outcomes Per 1,000 Live Births by Birthweight Category 









Low btrthwetght 




Normal 




Outcome at the end of 1 year^ 






Toiaf 


btrthwetght 


All 


<1,500g 


1,500-2,500g 


(r2 2,500g) 


(>2,500g) 


Ull lliWCI^Iilo 


Norma! outcome 


364 


818 


744 


909 


899 






106 


104 


68 


69 


Severe impairment 


65 


40 


44 


18 


20 


Dead (infant mortality rate)'' . . 


475 


36 


108 


5 


12 



• ' I, xr, ..... .^i<^r '/ ^vrVIV IIII^U M \ I U , O V I I U M I ( o I M J << I / ■ < CI / ^ 1 1 H C T I «J O M U I ( C 11 1 1 1 C U* d 1 1 0 I 

function severely and/or a gross motor delay corresponding t& a developmental quotient ^0Q^ v 70). 2} moderate impa\rment o e , a congenital anomaly liKely to affect 
functioning moderately and/or a suspect gross motor performance corresponding to a DG of 70 to 79. and 3) mud congemtal anomaly ti e . a congenital anomaly hkely 
to have a minor effect on functioning) The sharpest distinction is between the first category of se/ere conditions, whtt,h invariably require extensive medical resources 
and often require social support, and the latter two categories In this table. OTA classified mild congenital anomalies as normal outcomes 
"The infant mortality rate is defined as the number of infants who d«e in the first year of life per 1,000 live births 

SOURCE Reproduced by permission of Pediatncs S Shapiro, M C McCormicK, B H Starfieid, et al Changes in Infant Morbioity Associated WUh Decreases in Ne- 
onatal fvlortahty." Pedtatncs 72(3)408-415, i983 



Note also that the Shapiro,, et al., data in table G-6 
are based on developmental outcomes in 1978-79 and 
therefore do not capture the impact of new technol- 
ogies introduced since then, such as those in neonatal 
intensive care units (665). To the extent that the dis- 
ability rate at age 1 has improved since 1980, OTA's 
analysis overestimates the long-term health care costs 
of low birthweight. 

Assumptions About the Kinds of Services Received. 
— Be^nuse information on the kinds of services that 
will be provided to children who have severe or mod- 
erate developmental impairments at age 1 does not ex- 
ist,, OTA's analysis is based on the care provided to 
severely and moderately mentally retarded people in 
the United States. Barden, et al. (46),, analyzed the life- 
long services required for mentally retarded people in 
the following categories: institutionalization, foster 
care, adult care and services, and special education. 
OTA included these services and one more, early inter- 
vention programs, m its cost-effectiveness analysis. 

Barden,, et al. (46), assumed that all severely men- 
tally retarded people would require institutionaliza- 
tion. In addition, they assumed that one-half of all 
moderately or mildly mentally retarded people would 
receive foster care from age 5 to 20, and that all of 
them would receive adult care and services from age 
20 for life. In the general population, less than half of 
the severelv mentally retarded people in the United 
States are actually in public and private mental retar- 
dation facilities (361). The placement of the others, 
whether at home or in foster or residential care, is 
unclear. 

In its analysis, OTA used two sets of assumptions 
regarding the special services provided to severely and 
moderately impaired children (see table G-7). The 
high-cost estimate of the costs of ng-term care is 
based on the assumption that all severely impaired 
children will receive institutional care from age 5 to 
35. The low-cost estimate, on the other hand, is based 



ERLC 



on the assumption that only 25 percent of severely im- 
paired children will receive institutional care from age 
5 to 35. Another 25 percent will receive foster care 
from age 5 to 20, and the remaining 50 percent will 

Table G-7.— Assumptions Regarding the Special 
Services Required by the Severely and Moderately 
Impaired Populations in OTA's Analysis 
(in 1986 dollars, undlscounted) 



Percent of population 
receiving service 



Htgti-cost Low-cost 
estimate estimate 



Severely impaired 






Instttuttonal care 






(ages 5-35) 


100% 


25% 


Foster care 






(ages 5-20) 


0% 


25% 


Ad'jlt care and services 






(ages 21-35) 


0% 


75% 


Special education 






(ages 4-10) 


100°/' 


100% 


(ages 11-15) 


100% 


100% 


(ages 16-20) 


100% 


100% 


Early inten/ention 






(ages 0-3) . 


100% 


100% 


Moderately impaired 






Institutional care 






(ages 5-35) 


0% 


0% 


Foster care 






(ages 5-20). 


50% 


25% 


Adult care and sen/ines 






(ages 21-35). . 


100^0 


100% 


Spectal education 






(ages 4-10) 


100% 


100% 


(ages 11-15). . . 


100% 


100% 


(ages 16-20) 


100% 


100% 


Ea.ly interventjon 






(ages 0-3) 


100% 


100% 



SOURCE Office of Technology Assessment 1988 
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be cared for at home from age 5 to 20 A further as- 
sumption in the low-cobl estimate is that begmmngat 
age 21, all nonmstitutionalized severely impaired in- 
dividuals will receive adult care and services until at 
least age 35. 

In both the high- and low-cost estimates, it is as- 
sumed that none of the moderately impaired popula- 
tion will enter institutions. The high-cost estimate is 
based on the assumption that 50 percent of moderately 
impaired children will receive foster care and 50 per- 
cent will receive care at home from age 5 to 20. The 
low-cost estimate is based on the assumption that only 
25 percent of moderately impaired children will receive 
foster care from dge 5 to 20; 75 percent will receive 
care at home from age 5 to 20. In both the high- and 
low-cost estimates, it is assumed that all modeiateiy 
disabled individuals will receive adult care and serv- 
ices from age 21 to 35. 

The other special services for the impaired popula- 
tion included 'n OTA's analysis were special educa- 
tion and early intervention programs. In Barden, et 
al. (46), the level of special education required (and 
associated costs) depended on a child's age and level 
of mental retardation, although both severely and 
moderately retarded children received special educa- 
tion from ages 4 through 20. OTA adopted Barden, 
et al. s assumption about special education for severely 
and moderately impaired children. 

Early intervention is a new and evolving concept in 
the care of disabled children, so the estimated levels 
of care (and associated costs) vary. In one study,, early 
intervention was provided for both severely and mod- 
erately developmentally disabled children from birth 
through age 3 (736). OTA assumed that all moderately 
and severely disabled children would receive early in- 
tervention through age 3. 

Assumptions About the Cost of Care.— In the study 
by Barden, et al. (46),, the costs of institutionalization 
were calculated on the basis of data obtained at the 
Wisconsin Center for Developmental Disabilities. 
Barden, et al.'s estimate of 536,500 per year in 1982 
is similar to national information obtained b> OTA 
for 1985 ($35,000 to $45,000) (361). Barden, et al., sub- 
tracted $4,000 per year from their figure of $36,500 
to net out normal personal consumption costs, yield- 
ing an estimate of $32,500 per year (in 1982 dollar-^;. 

OTA's analysis incorporates Barden, et aL's assump- 
tions about the cost of institutional care. Since costs 
reported in Barden, et al.'s analysis were in 1982 dol- 
lars, however, OTA adjusted them to 1986 dollars 
using the medical care component of the Consumer 
Price Index (an increase of 13.6 percent). This adjust- 
ment yielded an estimated cost of institutiunalization 
in 1936 dollars. $36,920 per year (see table G-8). 



Table G-8.— Assumptions Regarding the Annual Cost 
of Special Services Required by the Severely and 
Moderately Impaired Populations in OTA's Analysis 
(In 1986 dollars, undiscounted) 



Annual cost per child 
receiving the service 



Annual cost c' ...stttutional care 

{ai;es 5-35) $36,920^ 

Annua' cost of foster care 

(ages 5-20) $ 5,680^ 

Annual co:*. of adult care and 

services (ages 21-35) $13,632 

Annual cost of specjal education^ 

(ages 4-10) $ 5,888 

(ages 1M5) $ 6,549 

(ages 16-20) $ 6,501 

Annual cost of early intervention 

(ages 0-3) $2,045 to $4,089 



^ThiS estimate does not include S4.544 jn personal consumptjon costs 
^Special education costs represent Jhose cost^ jn excess of costs of nom 
education 

SOURCE Office of Technology Assessment i988 



OTA's assumptions about the costs of foster care 
and adult care and services are similarly based on those 
of Barden, et al. (46) and updated to 1986 dollars. The 
annual cost of foster care in 1986 dollars is estimated 
to be $5,680, and the annual cost of adult residential 
care and services is estimated to be $13,632. 

Special education costs, as mentioned above, de- 
pend on age and the level of mental retardation. The 
cost assumptions of Barden, et al. (46), are based on 
a nationwide study by Kakalik, et al. (313). Assum- 
ing that all mentally retarded people receive special 
education,, and in the absence cf further national in- 
formation on the added costs of special education, 
OTA figures used the same figures for both its high- 
and low-cost estimates. 

For the costs of early intervention from birth to age 
3, OTA used as a low-cost estimate Walker and col- 
leagues' (736) estimate of $2,045 per year (in 1986 dol- 
lars). Since Walker and colleagues' estimate was based 
on one program in one area and since the concept of 
early intervention itself is evolving, OTA's high-cost 
estimate was double this figure. $4,089 per year. 

The costs shown in table G-8, which summarizes 
OTA's assumptions regarding the long-term costs of 
serMces provided to moderately and severely impaired 
children, are in 1986 undiscounted dollars. Because 
long-term costs of services are spread out over 34 
years, however,, costs incurred in the distant future 
must be discounted to their present (1986) value. 

The choice of a discount rate is somewhat arbitrary. 
Although the rate should represent society's valuation 
of the costs of the opportunity of present v. future con- 
sumption, it is difficult to know what rate actually rep- 
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resents that value. Barden, et al. (46), used a 7-percent 
discount rate. Others have used higher rates, up to 10 
percent. Ten percent appears to be quite high as a dis- 
count rate in real after-tax dollars. Indeed,, 7 percent 
may itself be high. (A high discount rate implies a 
lower cost estimate than a lov\ discount rate.) OTA 
apphed a 7-percent discount rate to both its low-cobt 
estimate and its high-cost estimate of the cost of spe- 
cial services required by moderately and severely im- 
paired populations. OTA also applied a 4-percent dis- 
count rate to these two estimates. 

Results.— Table G-9 presents the estimated lifetime 
cost of special services for each moderately and se- 
verely impaired child, discounted at 4 percent and 7 
percent. For the moderately impaired, the discounted 
lifetime cost of services ranges from $90,000 to 
$167,000 in 1986 dollars. For the severely impaired, 
the cost ranges from $177,000 to $634,000. Although 
the range in each case is wide, the lifetime costs are 
high even under the most conservative assumptions. 

The percentage of births that result in severe and 
moderate impairment varies by birthweight category. 
The expected lifetime cost of special services per birth 
in each %irthweight category is shown in table G-10. 

Table G-9.— Low-Cost and High-Cost Estimates: 
Lifetime Cost of Special Services' for Each 
Moderately and Severely Impaired Child 
(in 1986 dollars* discounted at 4 and 7 percent) 



Cost per child 





Moderately 


Severely 




impaired 


impaired 


Low-cost estimate 






4% discount rate . . 


$147,000 


$292,000 


7% discount rate . . 


$ 90,000 


$177,000 


High-cost estimate 






A% discount rate . . 


$167,000 


$634,000 


7% discount rate 


$106,000 


$413,000 



^ost of special services for impaired individuals from 1 to 35 years a^e 



SOURCE Office of Technology Assessment 1988 



The estimates in table C-10 can be used to c^Vulate 
the net long-term savings that can be expected fr.^m 
reducing the rate of low birthweight. Two assumptions 
underlie the calculation: 

• moving a birth from the low birthweight category 
to the normal birthweighi categor>' will reduce the 
probability of impairment to the level experienced 
by infants in the normal birthweight category; 
and 

♦ reductions in the number of low birthweight ba- 
bies in each low birthw^eight category (moderately 
low birthweight and very low birthweight) will 
occur in proportion to the relative frequency of 
these categories in the population of births. (In 
1985 82 percent of all low birthweight infants 
were moderately low birthweight, 18 percent were 
very low birthweight.) 

According to OTA's 'Calculation based on these as- 
sumptions, the net lon^ term savings that would be 
gained by preventing each low birthweight birth (i.e., 
moving it to the normal birthweight category) would 
be between approximately 59,000 and $23,000 (see 
table G-11). Or,, restated,, the net long-term cost of 
each low birthweight birth is between S9,000 and 
:23,000. 

The Impact of Health Insurance Coverage on 
the Use of Prenatal Care 

OTA's cost-effectiveness analysis in chapter 4 used 
data from the 1982 National Sc-rvey of Family Growth 
to estimate the proportion of pregnant women newly 
eligible for Medicaid who would switch from late ini- 
tiation of prenatal care to care in the first trimester of 
pregnancy as a result of the expansion of Medicaid 
eligibility to all pregnant women in poverty. OTA 
assumed that 44 percent of women who are newly 
eligible for Medicaid, and who would not otherwise 
receive first-tnmester care, would switch to first-tri- 



Tabie G-10.— Low-Cost and High-Cost Estimates: Expected Lifetime Cost of 
Special Services^ Per Birth in Specified Birthweight Categories 
(in 1986 dollars, discounted at 4 and 7 percent) 



Cost per birth by birthv/eight category 

Normal Moderately low Very low 

bjrth weight birthweight birthweight 



Low-cost estimate 

4% discount rate . . . $15,000 S27,000 $33,000 

7% discount rate $ 9,000 $17,000 $20,000 

High-cost estimate 

4% discount rate . . $23,000 $43,000 $57,000 

7% discount rate . . 315,000 _ ^ $28, 000 _ $37,000 

^Cost of special services for impaired individuals from i to 35 years of age 

SOURCE Office of Technology Assessment. 1988 
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Table G-11.— Low Cost and High-Cost Estimates: 
Net Long Term Cost* of Low Birthweight Per Birth 
(in 1986 dollars, discountbd at 4 and 7 percent) 


Low-cost estimate 




4% discount rate 


$13,080 


7% discount rate 


$ 8.540 


High-cost estimate 




4% discount rate 


$22,520 


7% discount rate 


$14,620 



^ost from age 1 to 35 



SOURCE Office of Technology Assessment IQC^* 

mester care as a result oi expanded eligibility for iMed- 
icaid. This assumption is based on the fact that ap- 
proximately 44 percent of pregnant women who were 
eligible for Medicaid in 1982 received first-trimester 
prenatal care. 

Other data are available on the use of prenatal care 
by insurance status, b'-* m most available studies, the 
comparison group was not limited to wcmen in pov- 
erty. Spitz, et dl.,^ using 1976-78 data from Ceoigia, 
found that the proportion of Medicaid recipients re- 
ceiving first-trimester prenatal care differed little from 
the proportion in three non-Medicaid comparison 
groups consisting of participants in two other publicly 
subsidized programs and women with less than a high 
school education (609a). The women with the hi^'iest 
i^.e of first-trimester care were the women of low 
educational attainment who wcri not served by any 



publicly subsidized program. The women most prob- 
ably had higher incomes than those served by tiie pub- 
lic programo. 

Norris and Williams, in a 1978 study in California,, 
found that non-Medicaid women (including nonpoor 
women) obtained earlier prenatal care than Medicaid 
women in that year (462ci). Cooney studied prenatal 
care among women in I^ew York City with less than 
12 years of education in 1981 (117a) and compared the 
percentage of Medicaid recipients receiving late or no 
prenatal care with that of privately insured women in 
30 subgroups defined by race,, marital status, and age. 
In 23 of the 30 subgroups,, the percentage of Medicaid 
recipients receiving delayed or no care was higher than 
the percentage of women with private iiisurance. 

Hadley examined differences between Medicaid and 
non-Med^caid w Tien m poverty in the number of 
maternity care iits as reported on the National 
Health Interview Survey between 1978 and 1982 
(243a). Hadley analyzed a sample of women with in- 
fants 3 months of age or younger at the time of the 
interview. Annual doctor visits reported by these 
women largely reflected prenatal visits but also in- 
cluded postpartum care and visits not directly related 
to the pregnancy. Medicaid recipients had on average 
one and one-half more visits than did the uninsured 
^omen (see taHe G-12). The insured poor women had 
more visits on average than either Medicaid recipients 
or the uninsured women. This fact probably reflects 
the higher family income and stabiluy among the in- 



Table G-lk. --Annual Doctor Visits and Other Characteristics of a Sample of Poor Women With an Infant 
3 Months cf Age or Younger, by Health Insurance S♦^tus° 



Charactenstics 



Women without 
health in5>urance 



Number of women in sample ... 7^ 

Education (yrs ) 10 9 

Real income per family men^ber (1982 dollars) $1,672 

Black 19.7% 

Community type 

Central city. . . ... 28 2% 

Rural ... 56 3% 
Region 

Northeast . ... 9 9% 

South o3 5% 

North central 15 5% 

West , , 21 1% 

Mantal status and age 

Unmarried, 17-19 9 9% 

Unmarried, 20+ 8 5% 

Married, 17-19 ... .... 12 7% 

Fair or poor health . . 14 1% 

Number of annual doctor visits per woman^ . . 110 

alThe data In this iable are based on a san""p(e~o' Door womerTu e , women livingTnTamllieb in 
dollars) who responded to the 1978, 1980 of 1982 ^lational Health Interview Survey 'nsu ant.e 
not possible to identify when during the pregnancy '^overage of a givpn type began 

^Reported annual doctor visits primarily reflect pren^. di caro visits but also include visits for 

f ^URC£ • Ha '>y calculations based on the 1978. 1980. aid 1982 National Health Interview 



Women with 
Medicaid 



Women wttn insurance 
other than Medicaid 



98 
106 
$1,438 
42 9% 

48.0% 

19 4% 

23 5% 

24 5% 
31 6% 

20 4% 

21 4% 
45 9% 

5.1% 
17 3% 
12.6 

which the (eaT"Tnc6me per rarrHTy member' 



132 
11.7 
$2,429 
18 2% 

28 0% 
40 2% 

17 5% 
43 9% 
25.0% 
13 6% 

3.8% 

6 1% 
12 1% 
12 1% 

13J^ 
TessTfian^^'OTrn 



status reflecis coveiage at some time during the interview year II was 

' post, itum care and for caio unrelated to a woman s pregnancy 
Survey 1987 
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sured poor (e.g., income per family member was 68 ever, that eligibility for third-party payment, whether 
percent higher among the insured poor than among it be Medicaid or other insurance, has a real effect on 
Medicaid recipients). Hadley's data show clearly, how- the quantity of prenatal care that poor women receive. 
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Appendix H 

Disorders Currently Detectable 
by Newborn Screening 



Introduction 

As noted in chapter 5, the identification of ohenyl- 
ketonuria (PKU) and discovery of the treatment to pre- 
vent its associated mental retardation provided the first 
major impetus for routine newborn screening. The 
clinical course and characteristics of PKU and the fol- 
lowing eight congenital disorders detectable through 
newborn screening are described below: 

1. congenital hypothyroidism, 

2. galactosemia,, 

3. maple syrup urine disease (MSUD), 

4. homocystinuria,, 

5. biotinidase deficiency,, 

6. sickle cell anemia, 

7. cystic fibrosis, and 

8. congenital adrenal hyperplasia (CAH). 

These disorders (with the exception of most cases of 
congenital hypothyroidism) are genetic in origin and 
are transmitted in a recessive genetic pattern. They are 
amenable to newborn screening techniques because ot 
quantitative or qualitative diffeiences detectable in cer- 
tain biochemical markers As outlined below, some of 
the disorders are treatable by supplying the xTiissing 
enzyme or end product or by removing substanc " 
from the child's environment. 

Phenylketonuria 

The group of disorders that are included under the 
heading of PKU share a common feature: impaired me- 
tabolism of phenylalanine, an amino acid contained 
in protein. This genetic abnormality prevents the nor- 
mal conversion of phenylalanine into tyrosme, a re- 
action occurring in the liver (454). Defects in the pro- 
ductio . of certain enzymes result in the progressive 
accumulation of phenylalanine in the blood and tis- 
sues. Th3 abnormally high levels of this amino a:id 
in the blood and tissues interfere with brain develop- 
ment and cause damage to the central nervous system, 
although the mechanism by which this damage occurs 
is not known (597). 

Newborn inf. nts with PKU appear norma! at birth 
and, because of the disease, frequently go on to de- 
velop excessively blond hair,, blue eyes, and fair skin. 
Various manifestations of the disorder begin to appear 
in the first few months of life,, including irritability. 



diaper rash,, seizures, and delayed development. Grad- 
ually,, it becomes apparent that the infant is obviously 
mentally retarded. It is estimated that 96 to 98 per- 
cent of all untreated infants with classical PKU will 
become mentally retarded, most of them severely or 
profoundly retarded (644). ^ With supportive care 
alone, the disease is not directly lethal, but the over- 
all lifespan of mentally retarded individuals with PKU 
is reduced. The incidence of classical PKU is usually 
between 1 in 10,000 and 1 in 15,000 live births (378), 
although in some populations it is even rarer (e.g.,, 
PKU is particularly rare in blacks). 

Treatment consists of restriction of dietary phenyl- 
alanine to the minimum amount required for growth 
and development. A special formula for newborns and 
a food substitute for older children that restricts in- 
take of phenylalanine from the diet is necessary to pro- 
vide a nutritionally adequate diet when natural pro- 
tein sources are restricted. If the special diet is begun 
before 2 to 4 weeks of age and maintained properly 
throughout development (and possibly indefinitely), 
infants with PKU can attain normal development, be- 
havior,, and intelligence. Such treatment generally does 
not reverse mental retardation if started well after 
symptoms have appeared. However, recent evidence 
suggests that some perceptual motor problems and 
learning disabilities may exist even in treated children 
with PKU,, and it is not yet known whether these can 
be completely avoided (485). The average lifespan of 
treated individuals is unknown, but it is expected to 
be unaffected by PKU. Periodic monitoring of blood 
phenylalanine levels is needed to ensure that the level 
is within safe limits during development, and a nutri- 
tionist usually assists in monitoring and coordinating 
nutritional regimens. Current recommendations are 
that the special diet be continued indefinitely. The need 
for dietary restriction in individuals with PKU beyond 
adolescence has not been investigated. 

For many years, it has been known that excess 
phenylalanine in a mother acts as a teratogen to the 
fetus: high maternal blood phenylalanine levels (above 



I'KU, d condition charactcri/cd by the progressive accumulation ot 
phenylalanine m the blood and tissues (hyperphenylalanmemia), exists not 
' nl> in Its (.lasSitdl form, ivhich is assiKiated with severe mental retardatu-n, 
^ • hIso in a spw {rum of milder fnrtnb m which developmental Jela> is more 

ariable Some of the milder forms do not result in mental retardation and 

'o not require treatment 
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20 mg, dl) during pregnancy are asbociated with a high 
rate of mental retardation, microcephaly, congenital 
heart defects, and low birthweight among offspring of 
women with untreated maternal PKU (346,392). Main- 
taining normal phenylalanine levels by dietary restric- 
tion in mothers with PKU can be successful in prevent- 
ing at least some of these adverse effects in offspring 
(371), but treatment of women with PKU after a preg- 
nancy has begun appears to be ineffective or only par- 
tially effective. 

The overall efficacy of a phenylalanine-restricted 
diet during pregnancy in preventing the complications 
of maternal PKU is currently being examined by a U.S. 
and Canadian prospective collaborative study funded 
by the National Institute of Child Health and Human 
Development (346). As many as possible of the esti- 
mated 2,400 women m the United States at risk for 
maternal PKU are being followed and advised to go 
on the special diet before and during pregnancy. Af- 
ter the study is complete, the responsibility for track- 
ing women with PKU during their childbearing years 
will fall on the individual screening program^. This 
tracking will require reliabl*- monitoring systems and 
thorough educational efforK to maintain contact with 
women at risk. 

Congenita! Hypothyroidism 

Infants with congenital hypothyroidism have a defi- 
ciency of thyroxine (T4), a hormone essential for phys- 
ical growth and early brain development. Without 
thyroxine, permanent, irreparable brain damage oc- 
curs. The thyroid gland may be missing, incompletely 
developed, dislocated, or dysfunctional m congenital 
hypothyroidism (551), and each form of the disease 
may be associated with a different cause. Accordingl>, 
symptoms vary widel> among children with congeni- 
tal hypothyroidism, and the prognosis may var>' from 
case to case (360). In all of them, however, the infants 
thyroid glands are unable to produce sufficient th> rox- 
ine, whether or not there are high serum levels 
thyroid-stimulating hormone. 

Congenital hypothyroidism is several times mure 
frequent than PKU, with an incidence rate estimated 
at 1 in 3,000 to 1 m 4,GC0 live births. It is one of the 
more common causes of mental retardation, and is 
more common in girls than in boys. It is not consid- 
ered to be genetic in origin in more than about 25 per- 
cent of cases. Most infants with congenital hypothy- 
roidism lack conspicuous features of the disease in the 
first few days after birth. Later on, constipation, 
lethargy, prolonged jaundice, poor feeding, and hypo- 
thermia are among the nonspecific neonatal symptoms 
that commonly develop (360). The progressive course 



of the disease eventually results in mottled dry skin, 
coarse facial features, growth retardation, and im- 
paired motor fuHcuon. Most critically, the disease in- 
terferes with brain function and normal growth and 
development, and leads to some degree of mental 
retardation. Before screening for congenital hypothy- 
roidism was available, most infants with the disease 
were diagnosed on the basis of some of these symp- 
toms sometime after 3 months of age or even much 
later. By that time,, however, irreversible damage to 
the brain had usually occurred. 

Treatment for congenital hypothyroidism depends 
on daily oral ingestion of tablets containing L-thy- 
roxme to raise serum thyroxine levels into the normal 
range. The tablets should be taken indefinitely, and 
serum thyroxine levels should be monitored periodi- 
cally to prevent overtreatment or undertreatment. 
Treated children appear to be normal in intellectual,, 
pi^ychosocial, and physical development. Recent ob- 
servations have suggested, however,, that there may 
be some residual behavioral problems,, subtle, minor 
differences have been noted between some treated chil- 
dren and their normal siblings (550). The severity of 
the children's condition at birth and the time it took 
to bring their serum thyroxine levels into the normal 
range may account for these findings, but systematic, 
long-term foUowup is needed to determine final out- 
come. There is general agreement that screening and 
early treatment are essential to improved outcome in 
patients with this disorder. 

Galactosemia 

The initial symptoms of galactosemia occur in the 
first week of an infant's life, with vomiting after the 
start of milk u ^estion. Increasing lethargy and liver 
dysfunction may occur soon thereafte. and unless 
treated immediately, galactosemia can be rapidly fa- 
tal. Septicemia (blood poisoning) and progressive liver 
damage are the most common causes of death in in- 
fants with untreated galactosemia. Mental retardation,, 
cataracts, and cirrhosis of the liver are the most fre- 
quent consequences of suboptimal treatment in the sur- 
vivors who are eventually diagnosed on the basis of 
clinical presentations. The average age at diagnosis of 
these infants is 3 to 6 weeks. 

The symptoms of galactosemia result from an ac- 
cumulation of galactose (a component of the sugar 
(lactose; found in milk) and a metabolite known as 
galactose-l-phosphate in the blood, leading to excre- 
tion of high levels of galactose m the urine. Galactose, 
absorbed in the small intestine from milk and milk 
products, IS normally converted to glucose in the !i er. 
Infants with galactosemia ore deficient in one of the 



ERLC 



230 



Appendix H— Disorders Currently Detectable oy Newborn Screening • 233 



enzymes that is required to catalyze this reaction, so 
galactose and products of its metabolism accumulate 
unmetabolized. The disorder is found in approximately 
1 in 60,000 live births. Screening for galactosemia using 
cord blood would be even better than using newborn 
blood in facilitating the earlier diagnosis and initiation 
of treatment. 

To avert neonatal death cr mental retardation, screen- 
ing for galactosemia must be done in the first few days 
of life. Treatment for galactosemia depends on com- 
pletely eliminating milk and its products from the diet 
throughout an individual's life. Overall,, the elimina- 
tion of milk products prevents early death and pro- 
motes normal mental and physical development in 
most children with galactosemia, and long-term studies 
show normal adult functioning in most early treated 
cases (138). 

The results of apparently optimal treatment for 
galactosemia have not been completely satisfactory in 
all cases, as a small percentage of treated children have 
had major neurological deficits (546). Many girls with 
galactosemia seem to have developed ovarian failure 
despite treatment. Finally, a specific speech abnormal- 
ity (verbal dyspraxia) is being reported in an increas- 
i ; number of individuals with galactosemia, despite 
their having received the same treatment that pre- 
vented such symptoms in other individuals (82,735). 

Maple Syrup Urme Disease 

MSUD (also called branched-chain ketoaciduria) is 
a disorder of amino acid metabolism involving the 
three branched-chain amino acids: leucine, isoleucine, 
and valine. Affected individuals have a deficiency of 
one of the enzymes that control the pathway of the 
catabolism of these amino acids. Several forms of 
MSUD have been reported: a classic, severe form and 
milder variant forms. The ^^rine of affected individ- 
uals has a distinctive odor 'hat has been described as 
smelling like maple syrup, "^he incidence of classic 
MSUD ranges from 1 in 120,000 to 1 in 290,000, with 
a figure of 1 in 225,000 being most frequently cited 
(455). 

Infants with MSUD appear normal at birth, but by 
the end of the first week, develop worsening signs of 
central nervous system damage with poor feeding and 
vomiting. Convulsions and lethargy leading to coma 
may occur shortly thereafter. The infants become 
progressively more lethargic and may suddenly go into 
a coma and die from profound ketoacidosis and brain 
damage, not uncommonly in the first 2 weeks of life 
(633). Electroencephalographic abnormalities support 
the evidence of severe brain dysfunction in infants with 
MSUD. Few manage to survive untreated, although 



the> usually sustain severe mental and motor retarda- 
tion (453). 

Newborn screening for this disorder is useful only 
if it leads to rapid diagnosis and immediate treatment 
in the first week or two of life. Treatment must be life- 
long and consists of dietary' restriction of the branched- 
chain amino acids. As in treatment for PKU, a special 
formula is necessary to ensure adequate nutrition. Ini- 
tiation of the special diet before the onset of acute 
symptoms can result in survival with norrnJ intelli- 
gence, although the long-term prognosis of treated 
children with MSUD is still unknown. 

Homocystinuria 

Classical homocystinuria is caused by a deficiency 
of one of the enzyme*? involved in the metabolism of 
an amino acid known as homocystine. As a result of 
this enzyme deficiency,, homocystine and another 
amino acid, methionine, accumulate in the body and 
are excreted in large amounts in the urine. ^ 

The incidence of classical homocystinuria has been 
estimated at 1 in 2X,000 liveb 'ths (437), but this fig- 
ure may be an underestimate since it is based on the 
number of cases detected through newborn screening 
performed in the first week of life,, and screening at 
this time may miss as many as 50 percent of affected 
cases. The optimal time for collecting o\ood for new- 
born screening for this disorder is 4 to 6 weeks of age 
(453). 

An infant born with homocystinuria develops clin- 
ical signs of the disease relatively slowly. Developmen- 
tal retardation is the first general sign of the disease. 
A number of manifestations may appear during child- 
hood or later in life— e.g., downward dislocation of 
the ocular lenses; thinning and lengthening of the long 
bones; sparse, fair hair; and seizures. Homocystinuria 
can lead to life-threatening episodes of vascular throm- 
bosis (clotting of blood). It has been estimated that 
most of the surviving, untreated infants with this dis- 
ease go on to have mental deficiency, and half of them 
may die by age 25. 

The major mental and motor manifestations of 
homocystinuria may be controlled if affected infants 
who are not biochemically responsive to vitamin B6 
are treated with a diet that restricts dietary intake of 
methionine and those who are vitamin Bt responsive 
are treated with vitamin Bt. Long-term prognosis of 
those who are treated, particularly the risk of throm- 
bosis, is not known. 

'ClaiSJta! homocvstinuria, in v\h.ch ihcrc is dn mcrcai^ed methionine level 
can be detected bv current tests used in newborn screening Theic are other 
torms, however that do not have an imrcascd methionine level and cannot 
be detected by these t^sts 
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Biotinidase Deficiency 

The cause of biotinidase deficiency is an inability 
to recycle the B vitamin biotin. The incidence of this 
disorder has been estimated at 1 in 45,000 live births 
(759). Infants with biotinidase deficiency appear nor- 
mal at birth, but may develop symptoms of the dis- 
order in the first weeks or months of life. The most 
common presenting symptoms include seizures, ataxia, 
hypotonia, developmental delay, hearing loss, skin 
rash, and/or loss of hair. If untreated, biotinidase defi- 
ciency can lead to acidosis, resulting in coma or death 
in infancy (760). 

Biotinidase deficiency is one of the most recent ad- 
ditions to newborn screening programs, so current ex- 
perience with its diagnosis and treatment is still limited. 
Since symptoms can appear as early as 3 weeks of age 
and can be rapidly fatal, screening in the first week 
of life is probably the optimal time for detecting this 
disease. Experience to date suggests that affected in- 
fants can improve markedly with oral doses of biotin 
and that this treatment can prevent most or all of the 
symptoms of the disease. If treatment for biotinidase 
deficiency is begun too late, however,, irreversible neu- 
rologic damage can result. Evidence suggests that this 
damage can occur before the onset of overt clinical 
signs of the disease (760). 

Sickle Cell Anemia 

Sickle cell anemia is caused by an abnormality in 
the beta globin chain of the oxygen-carrying molecule, 
hemoglobin, in the biood. The red blood cells become 
distorted in shape and have shorter useful lifespans in 
the circulatory system. The misshapen cells block small 
blood vessels, obstructing the flow of blood, leading 
to cell death in vrrious organs in the body The dis- 
ease occurs in about 1 in 500 U.S. black newborns and 
also with relatively high frequency among people of 
Mediterranean and Middle Eastern descent. 

The clinical course of sickle cell anemia is quite vari- 
able. Appearing noimal at birth, infants with this dis- 
ease may seem to be in pain and act irritable without 
apparent reason. Some infants with sickle cell anemia 
succumb to severe bacterial infections, such as septice- 
mia, pneumonia,, or meningitis in the first few years 
of life. When these infections occur, they can develop 
without overt initial symptoms or fever and may pro- 
ceed rapidly, with death occurring in less than 12 
hours Overall, there may be a 10- to 20-percent mor- 
tality rate in infants with sickle cell anemia in the first 
year of life. Between 6 months and 1 year of age, 
chronic hemolytic anemia may begin to manifest it- 
self,, leading to long-term, debilitating complicatic ns 
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that affect general health, growth, and development. 
Painful episodes of vaso-occlusive crises (i.e., obstruc- 
tion of veins and arteries) are the hallmark of che dis- 
ease. For the majority of infants with sicklp cell ane- 
mia who survive infancy, there is wide variability in 
severity of the disease through childhood, adolescence, 
and adulthood. 

There is no overall treatment or cure for sickle cell 
anemia. It is possible to prevent the occurrence of over- 
whelming infection in children with the disease by ad- 
ministering prophylactic penicillin beginning by 4 
months of age and continuing beyond age 3. Such 
treatment has been shown to reduce overall morbid- 
ity and mortality from infection in affected infants 
(198, 74S ). Blood transfusions may be needed at vari- 
ous times to increase oxygen-carrying capacity. On- 
going monitoring and treatment of acute crises may 
be necessary to maintain an adequate quality of life. 

Newborn screening for sickle cell anemia, allowing 
administration of antibiotics before the disease would 
normally have been diagnosed,, may be lif**saving for 
a certain percentage of infants with the disease. For 
others, it may allow for improved nicdica^ care by 
directing these infants to specialized treatment centers 
at an earlier time 

Cystic Fibrosis 

Cystic fibrosis is a disorder of exocrine glands, char- 
acterized by thick secretions obstructing different or- 
gans, particularly the lungs,, sweat glands, and pan- 
creas. Its underlying cause is unknown, hvt it seems 
to involve a defect in chloride transport across cell 
membranes. It is thought to be the most common po- 
tentially fatal genetic disease in the Caucasian popu- 
lation, with an incidence of about 1 in 2,000 live births. 

In most infants with cystic fibrosis, the disease be- 
gins its course with nonspecific symptoms. Sorne in- 
fants are detected at birth because of a specific form 
of bowel obstruction (meconium ileus). Most cases, 
however, manifest in infancy or early childhood with 
failure to thrive, diarrhea due to poor digestion and 
absorption of food, and persistent or recurrent signs 
of lung infections, which are due to thick sticky mu- 
cus in the bronchial tree. 

Children with cystic f/orosis have no associated 
mental disabilities. Their overall physical problems- 
poor growth,, intestinal malabsorption, recurrent pneu- 
monias, and chronic respiratory disease— are progres- 
sive and disabling, however, and have social as well 
as medical consequences. Improvements in medical 
care and increased awareness of the disease have led 
to better survival in children with cyst.L fibrosis. Al- 
though death in childhood still occurs as a result of 
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the disease, the average lifespan of affected individ- 
uals v\ho have been treated through normal mediCdl 
channels is now above 20 years. 

Current treatment for cystic fibrosis is partially 
preventive and partially palliative. The inability to se- 
crete normal amounts of digestive enzymes into the 
intestines (preventing the absorption of protein and fat 
from the diet) leads to nutritional deficiencies thai :an 
be corrected with supplemental vitamins and pancre- 
atic replacement therapy if the disease is diagnosed 
sufficiently early in life. Salt supplements may be 
needed to counteract excessive salt loss in sweat, and 
antibiotics administered prophylactically can reduce 
incidence and effects of infections. Respiratory dys- 
function eventually predominates, however, and gen- 
erally determines the severity of the case. Obstructive 
lung disease with heart failure is the most common 
cause of death in individuals with cystic fibrosis, and 
at present, there is no cure for this problem. Whether 
early diagnosis and treatment will improve the long- 
term prognosis ror patients with cystic fibrosis is still 
uncertain. 

Congenita! Adrenal Hyperplasia 

The most common form of CAH, resulting from a 
deficiency of the enzyme 21-hydroxylase (276) affects 
clinical manifestations in infant girls more dramaticall> 
than in infant boys. The Cynical female ^-^ahent with 
the disease is born with masculinization of the exter- 
nal genitalia and may be sent home from the hospital 
as male,, while the typical male infant with the dis- 
ease has normal genitalia at birth. In the first wp,k of 
life, a significant proportion of patients with the %alt- 



wasting form of CAH (about one-half of all patients 
with the dii>ease) undergo a severe salt-losing crisis that 
is rapidly fatal if not treated immediately. 

Some infant girls with CAH who survive the first 
few weeks of life require reconstructive surgery,, but 
if the underlying cause of their disease is not treated, 
they will continue to masculinize and may go on to 
have short adult stature, and no breast development 
or menstruation. In contrast, the typical infant boy 
with CAH appeals to develop normally in infancy,, but 
enters puberty prematurely, resulting in short adult 
stature. 

CAH results frc^ a deficiency of one or another of 
the enzymes in the adrenal cortex that are required for 
normal steroid hormone synthesis. This prevents the 
synthesis of Cortisol,, leading to excessive androgen 
synthesis. In some forms of CAH, aldosterone produc 
tion is also affected. These hormones are necessary for 
the body to manage stress and control salt content of 
tissues. The symj- ' 3ms of CAH result from a deficiency 
of some hormones and an overproduction of others. 

The prevalence of classic salt-wasting CAH ranges 
from approximately 1 in 11,500 to 1 in 18,250 (276, 
609), but varies widely in different populations (e.g., 
it occurs in 1 in 3,000 live births in Alaskan Eskimos). 
Newborn screening can be particularly useful for de- 
tecting and treating the salt-wasting form of CAH, 
since infants with this form of the disease are at risk 
for sudden death very soon after birth if they are not 
properly treated. Infants with either form of the disease 
require replacement of missing h^^^rmones (hydrocorti- 
sone with or without mineralocorticoidsj to prevent 
CAcessive androgen production and its effects on growth 
and reproductive functioning. 
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This appendix presents information on sources of 
data and methods of calculation used in OTA s cost- 
effectiveness analysis of strategies for newborn screen- 
ing, which is presented in chapter 5. That chapter con- 
sidered seven different strategies offering different 
combinations of tests for phenylketonuria (PKU), con- 
genital hypothyroidism, galactosemia,, maple syrup 
urine disease (MSUD), and homocystmuria. Informa- 
tion about the detection and treatment of these and 
other disorders is presented in appendix H. 

Specimen Coiiection Costs 

The vast majority of first blood specimens for new- 
born screening are collected in the hospital before a 
newborn infant is discharged. The only published data 
on costs of specimen collection in the hospital are from 
a time study at three Wisconsin hospitals (47). The 
average cost of first specimen collection in that study 
was found to be S4.60 (in 1982 dollars), which included 
the cost of drawing blood, administration, medical rec- 
ordkeeping, supplies, billing, and overhead. Using the 
medical care component o^ the Consumer Price Index, 
OTA inflated the $4.60 from this study to its 1986 
value, $6.07, and used this to represent the cost of first 
specimen collection in the base case analysis. 

Most second specimens are likely to be collected out- 
side the hospital possibly during the first recommended 
well-child visit at the physician's office o*- clinic, and 
would therefore entail different costs than first speci- 
men collection The recommended schedule of well- 
child visits offered by the American Academy of Pedi- 
atrics Committee on Practice and Ambulatory Medi- 
cine specifies that infants should be examined by a phy- 
sician during the first month after birth and lhat tests 
for PKU and congenital hypothyroidism should be 
done at about 2 weeks of age (20).' Second specimen 
collection performed durmg such visits would then be 
ridditional to the services performed during the visit, 
and would not require a ^ ^ arate visit to the physi- 
cian s office solely for that purpose The assumption 
in OTA's analysis, therefore, was that the costs of col- 
der more inturm^il.on on the rc<< Tnmendcd frcqucmv and cuntcnt uf well 
child tare ^rr ch © of f^i -'port 



lecting a second specimen would not normally include 
the separate cost of an office visit to the physician. 
Data on the costs of specimen collection performed in 
a physician's office are not available, so it is unknown 
whether these costs are greater or less than the collec- 
tion costs in a hospital. ^ For OTA's analysis, it was 
assumed that the cost of collecting a second specimen 
would be similar to the cost of collecting the first. ^ 

Laboratory Testing and 
Foiiowup Costs 

OTA estimated the resource costs of newborn screen- 
ing for PKU. congenital hypothyroidism, galactose- 
mia, MSUD,, and homocystinuria using data provided 
by three State newborn screening programs: Washing- 
ton {<^09), Wisconsin (259), and Iowa (256;. OTA 
asked the directors of each of these programs to esti- 
mate the cost of resources (divided into personnel time, 
amounts of supplic-s and reagents, and major equip- 
ment) applied to laboratory testing and foiiowup for 
each of these conditions, and requested an approxi- 
mate breakdown of cost items in these categories. The 
results reflect best available estimates of t^e value of 
resources used to screen for these various disorders. 
Using these data,, OTA made an effort to include only 
the appropriate types of data in each category and to 
delete irrelevant and duplicative items. 

Based on these three States' data, the combined cost 
of laboratory detection and foiiowup for PKU and 
congenital hypothyroidism* ranged from S3. 88 to 
S8.16 per specimen, giving a mean of S5.65, which was 

hui^t»er mj> bt Jitftrenl from dttual <hdrf:n that f^ifnilie* pay 
frr the s<tv ice Since char^;cs affect only incomes and budgcli. ralher lhan 
resource co^ts !hey are not co.nsidered here 

In practice the tost uf sett>nd specimen coiiection n a physicians o^hce 
rra> atfualU be less lhan «n a hosf lial Fur cumparison under the Medicare 
program physicians are currently reimbur«;<d OO for handling a blood 
specimen that vwill be sent to an outside laboratory ior analysts l43S/ More- 
over ncwburn bkiod >p -cimens are collected unto tilter paper cards, which 
sre generally easier to handle and transport than whole blood collected jr. 
tubes so handling a newborn screening specimen may be lesi costly than 
handiin^, other blood specimens collected by the physscian and can actually 
be transported by regular mail ser%'ice 

'Since screenin,-' for VKV and congenital hypothyroidism js available m 
all Stales OTA combined the costs ot screening ^ " these conditions into a 
single estimate 
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used in OTA's base case analysis to estimate the cost 
of detection and followup of PKU and congenital 
hypothyroidism. The cost of laboratory detection and 
followup for galactosemia ranged from Si. 25 to Si .oO 
per specimen in these data, and for MSUD, from SO 98 
to Si. 84 per specimen. OTA's base case analysis used 
the simple averages of these estimates: SI .43 for galac- 
tosemia and Si 41 for MSUD Only one estimate for 
homocystinuria testing and followup was available— 
S0.93 per specimen — and that was used in OTA's base 
case analysis. 

The differences among the three State newborn 
screening programs in estimated screening and fol- 
lowup costs may result from actual technical differ- 
ences in testing and from different ways of estimating 
amounts and costs of resources needed for testing and 
followup. In addition, a large portion of their esti- 
mated costs may be fixed costs, which do not change 
with changes in the number of specimens analyzed. 
Further, costs of equipment and personnel may, to 
some extent, be fixed costs in screening programs, 
while costs of supplies and reagents (generally the least 
costly components of testing) would be more closely 
related to the specimen volume. Because some percent- 
age of costs is fixed, unit costs m small volume pro- 
grams are not likely to correspond to unit costs m large 
volume programs. 

Another possible cause of the variability m unit costs 
among these data may be real differences in organiza- 
tion and staffing among the programs, as well as arti- 
ficial differences in reporting (e.g., inclusions of some 
types of costs in one program and not another^ or 
differing methods for allocating common or overhead 
costs. The result is a combination of methodologies 
The costs of laboratory equipment, for example, w^ere 
particularly difficult to assess, since ways of determin- 
ing equipment costs involved different mterpretations 
of what would be considered maior' equipment and 
different ways of valuing them. 



Treatment Costs for Cases Detected 
by Newborn Screening 

Estimates of treatment costs per case o\ PKU and 
congenital hypothyroidism used in OTA's analysis are 
ohown in table I-l. The undiscounted costs and thejr 
1982 values were derived from two studies in Wiscon- 
sin (46,47). The base case and the best case analyses 
applied a 7-percent discount rate to these costs, while 
the worst case analysis applied a 10-percent discount 
rate. 



Table 1-1.— Costs of Treatment for PKU 
and Congenital Hypothyroidism 



Year of cost 



Undiscounted 
total treatment 
costs 



Costs Costs 
discounted discoL .*ed 
at 7% at 10% 



Phenylketonurid: age 0-20 

1982 dollars . $81,600^ $40,830 $32,350 
1986 dollars $53,855 $42,670 

Congenital hypothyroidism: age 0-70 

1982 dollars $11,240^ $ 3,230 $2,270 

1986 dollars. . $ 4.260 $ 3,588 

S Barden R .Kesse) and V E Scnue:? The Costs and Benefits of Screen 
ing for PKO in iA/isconsm Social Biology 3lO-2> M7 i9ft4 

S BardenandR Kessel The Costs and Benefits of Screening for Congeni 
tal Hypotnyrordism in Wisconsin Social Bmiogy 3l(3 4) 185-200 1984 

SOURCE Office of Technology Assessment 1938 

Treatment costs for PKU include the following costs 
spread over the first 20 years of a patient's life^: a low- 
phenylalanine dietary supplement beginning in the first 
few weeks of life" (averaging $2,914 per year, undis- 
counted 1982 dollars) and clinical followup— including 
blood testing, travel,' and consultation with physi- 
cians, nutritionists, and genetic counselors. Treatment 
costs for congenital hypothyroidism include the fol- 
lowing costs: clinical followup — including laboratory 
testing, physician fees, travel— and medication (thy- 
roxine supplements cost approximately $20 per year,, 
undiscounted 1982 dollars). 

OTA inflated th^-se estimates of PKU and congeni- 
tal hypothyroidism treatment costs to their 1986 values 
using the medical care component of the Consumer 
Price Index. In 1986 dollars, total costs of PKU treat- 
ment were estimated at $53,855 using a 7-percent dis- 
count rate and $42,670 using a 10-percent discount 
rate. Total costs of congenita! hypothyroidism treat- 
ment were estimated at $4,260 and $3,488, respec- 
tively. 

Comparable data on treatment costs for galactose- 
mia, MSUD, and homocystinuria are not available in 

"The lengfh i)i time that givtn .ndividual with PKU must remain on the 
d:et !<> still unkrown but prehnrnr^irv mtormation suKfiests that beyond age 
20 or so a high phen% ' jnme level m the bloot' has httle or no effect on 
mtnldl cdpJtiUes HtCAe^er tht ^. may be MTizures personality change*, and 
othtr effects of di>co^tJninn>» the die! Women with PKU should be advised 
to continue the diet during their childbeanng yeaf^. to min:mize the risk of 
fetal damage Long-term collaborative studies are «n progress to determine 
if ther** IS an age at which jt is safe lo discontinue the diet f34o) 

*Sirce the low-phenylalanine p oducts are dietary supplements rather than 
d tompl»*;e alternative food s<5urce and individuals with PKU can eat natu- 
ral tt'iiJs thdl have little in nt phenylalanine i though ihest mav be i^ome- 
uhaj mort expensive than ether foods), the costs of a normal diet are not 
subtracted from the cost of a PKU diet 

Ideally .raset costs should have been omitted from this analysis sinve 
(he r arc n,»t tt>sts o tht health tare sector ''>ince they contr.buted only S<>60 
undiscou ited l^8i costs to the total cost of PKU treatrrent ovei 20 years 
and S780 o the c -sts of congenital hypothyroidism trtatmenf over 70 years 
however he" a-** not likely to afVt the estimate of treatment costs 
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the literature Children with galactobemia require no 
special supplemental diet— just avoidance of foods 
containing galactose. In OTA's analysis, costs of treat- 
ment for galactosemia are approximated by the re- 
ported costs of treatment for congenital hypothyroidism 
(46),, which include minor costs for medication and 
long-term costs of clinical care and monitoring. 

Treatment costs for MSUD and homocystinuria in 
OTA's analysis are approximated by the costs of long- 
*erm PKU treatment (47), because patients with MSUD 
i r homocystinuria require a special diet similar to the 
i^KU diet and also require long-term clinical care and 
monitoring. The diets for MSUD and homocystinuria 
may be more costly than the PKU diet (and patients 
with MSUD may have more crises requiring hospitali- 
zation, so their treatment may be more expensive than 
treatment for patients with PKU); but since the lifespan 
of treated patients witii these diseases is unknown, the 
difference in costs is unknown In the absence of firm 
data,. OTA assumed that the costs of PKU treatment 
approximate the cost of MSUD and homocystinuria 
treatment, and the cost of congenital hypothyroidism 
treatment approximate the cost of galactosemia 
treatment. 

Health Care Costs Averted by 
Newborn Screening and Treatment 

Individuals with untreated PKU or congenital hypo- 
thyroidism, who are mentally retarded in the majority 



of cases, obviously lead lives th^t are fundamentally 
different from those of afflicted individuals in whom 
the disease has been treated. The societal costs of men- 
tal retardation include the added costs of residential 
care and special education, as well as the loss to soci- 
ety of some potential contribution the afflicted indi- 
vidual might have .nade with a normal level of intel- 
ligence. Some costs may also be borne by the family 
of the individual with untreated PKU or congenital 
hypothyroidism (e.g., reduced earning capacity of one 
or both parents uue to the increased demands of rais- 
ing a mentally retarded child compared to a normal 
child). 

The costs of untreated PKU and congenital hypo- 
thyroidism in OTA's analysis, however, include only 
the major co-^s to the health care s xtor broadly 
defined— in partiCvJar, the costs of custodial care and 
institutionalization and the cost of special education 
for untreated individuals beyond that required for nor- 
mal individuals. The costs avoided by newborn screen- 
ing include the lifelong costs of cusvodial care and spe- 
cial education associated with untreated disease. The 
costs averted by treatment of PKU are shown in table 
1-2, and those averted by treatment of congenital 
hypothyroidism are shown in table 1-3. 

In calculating these costs, it is necessary to estimate 
the expected levels of mental retardation and average 
survival in untreated individuals. For PKU,. OTA used 
the assumptions of Barden and colleagues that 64 per- 
cent of individuals with untreated PKU would be in- 



Table 1-2.— Costs of Residential Care and Special Education Averted by Newborn Screening for PKU 



Lifetime 
undiscounted 
ost per person 



Lifetime cost 
discounted 7% 



S 20.010 S 7,000 



Component of cost 

Residential care and services 

a Institutional care (assumes 64% of PKU cases 

institutionalized from age 5 to 70) S913,250 $259,000 S166.000 

b. Foster care (assumes 18% of PKU cases receive 

foster care from age 5 to 20) . ... $ 67.000 S 31.740 S 6,000 

c. Adult residential care and services (assumes 36% 
of PKU cases use adult residential care and serv- 
ices from age 20 to 70) SI 76.400 

Special education 
(by degree of mental retardation) 

a Severe (64% of PKU cases) S 84.110 S 42.020 

b. Moderate (20% of PKU cases) S 75.530 S 36^660 

c. ;>1iICj (16% of PKU cases) S 43.270 S 22,120 
Total cost per case 

in 1982 dollars . . 

Total cost per case 
in 1986 dollars^ 

fCoff^sponds to the average cost per child *i{h PKU wvni^h is a 'unctiOn J^tneVercent oVrku i 
"Inflated from 1982 to 1986 dolla'S usmg the Consumer Price I'xJex o* 13 6"-. fof ihis peno'3 

SOURCE Adapted from H S Barden and R Kessei The Cosis a^d Benefits of Sc^eef-ng *o' Gongenitai r.ypoihyotdisni m Wtscors' 



Lifetime cost 
discounted 10% 



rotal cost PKU cost^ Total cost PKU cost^ 



$181,700 $116,288 
$ 23,9^0 $ 4,311 

S 9,280 S 3,341 



27,000 
7,000 
4,000 



$ 32,470 $ 20,781 
$ 28,040 $ 5,608 
$ 17,250 $ 2,760 

$153,089 

$173.909 

duals requiring institutionalization (ste text for expJanalion) 
n Social Btoiogy 31^3-4) 185 200 19i.t 



$217,000 
S246.512 
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Table 1-3.— Costs of Residential Care and Special Education Averted by 
Newborn Screening for Congenital Hypothyroidism (CH) 

Lifetime Lifetime cost Lifetime cost 

undiscounted disco unted 7% discounted 10% 

Component of cost c ost per pe r son Total cost CH cost^ Total cost CH cost^ 

Residential care and services 

a. Institutional care (assumes 15% of CH cases in- 
stitutionalized from age 5 to 70) . $1,845,500 $324,600 $ 48,690 $205,400 $30,810 

b. Foster care (assumes 25% of CH cases receive 

foster care from age 5 to 20) . S 46,680 $ 32,420 $ 8,110 $ 24,250 $6,063 

c. Adult residential care and services (assumes 40% 
of CH cases use adult residential care and services 

from age 20 to 70) $ 513,480 $ 41,280 $16,510 $ 17,590 $7,036 

Special education 

(by degree of mental retardation) 

a. Severe (15% of CH cases) . . S 87.590 $ 42,690 $ 6,400 $ 32,700 $ 4,905 

b. Moderate (25% of CH cases) .... . S 79.330 $ 37,520 S 9,380 $ 28,440 -$ 7,1 1C 

c. Mild (40% of CH cases) $ 44.820 $ 22,370 $ 8,950 $ 17,300 $6,920 

Total cost per case 

in 1982 dollars $ 98,040 .S62,844 

Total cost per case 

in 1986 dollars^ . $111. 373 $71.391 

^Inflated from 1982 to 1936 using the Consumer Price fncex of 13 6^5 for this period 

SOURCE Adapted from H S Barden and R Kessei The CosJa and Benefits of Screening for C jngemtai Hypothyroidism n /Visconstn i>oc,a, Bioiogy 3H3-4j 185 200 1984 



stitutionalized from age 5 for life, 18 percent would 
require foster care from age 5 to 20, and 36 percent 
would require adult residential support services (47). 
The net average costs of residential care and special 
education were derived from this same study (47) 
(given in 1982 dollars and discounted at 7 and 10 per- 
cent) and inflated to 1986 values for the OTA analy- 
sis. To adjust for the expected lifespan of untreated 
individuals with PKU, OTA used survival rates based 
on a study of the age at death for institutionalized in- 
dividuals with PKU (174); that study generally agrees 
with previous studies (85). 

Costs of !intreated congenital hypothyroidism, as 
in PKU, derive mainly from the attendant costs of 
mental retardation,, but the spectrum of severity is 
different for congenital hypothyroidism, in these cal- 
culations,, OTA used the assumptions of Barden and 
colleagues that 15 percent of individuals with untreated 
congenita! hypothyroidism would be institutionalized 
from age 5 for life, 25 percent would require foster care 
from age 5 to 20, and 40 percent would require adult 
care and services from aze 20 for life (46). These costs 
were combined with the additional cost of special edu- 
cation (46) (given in 1982 dollars and discounted at 
7 and 10 percent) and inflated to 1986 values. To take 
into account the lifespan of individuals with congeni- 
tal hypothyroidism, survival was estimated to be 95 
percent of normal survival rates (368). 

The costs of untreated galactosemia, MSUD, or 
homocystinuria are more difficult to quantify. No data 



are currently available to estimate the cost of the 
progressive detenoriation and almost certain death, 
as occur in the majority of cases of galactosemia or 
MSUD, or the long-term disabilities and risk of prema- 
ture death, as in cases of homocystinuria. For that rea- 
son, OTA s analysis did not quantify costs of untreated 
galactosemia, MSUD, or homocystinuria. 

The cost of institutional care for the mentally 
regarded was estimated at 536,500 per year per patient 
in 1982 dollars (47), This cost was derived from an esti- 
mate of the Wisconsin Center for Developmental Dis- 
abilities and compared with S32,759, the yearly cost 
of residential care derived from national data (362), 
In Barden 5 analysis, $4,000 was subtracted from the 
annual cost of institutionalization to account for the 
costs of care for a normal individual (603). 

OTA calculated the costs of institutionalization per 
patient using the annual cost of institutional care per 
patient, the estimated survival of individuals with PKU 
or congenital hvpothyroidism, and the percentage of 
survivors requiring institutional care. The costs of in- 
stitutionalization reported by Barden ct al. (47) were 
inflated to 1986 dollars in OTA's analysis using the 
overall Consumer Price Index. 

The annual cost of foster care was estimated to be 
59,000, or 55,000 if personal consumption Lv'*^to ure 
deducted (47), In PKU, the discounted cost of foster 
care amounts to 532,000 (in 1982 dollars) over the 
penoJ from age 5 tu 20 discounted at a 7 percent rate. 



ERLC 



25? 



240 * HsBlthy C^ildrsn InvGStLnQ 'O ths FuiufS 



The annual cost of adult residential care and serv- 
ices was estinnated at Sl2,000 (1982 dollars) per per- 
son, but this does not include costs of associated conn- 
munity services, special transportation, or vocational 
rehabilitation (47). For individuals with untreated 
PKU, the cost of adult residential care services is low 
because of the low survival rate to adulthood. 

The added costs of special education for survivors 
were derived from a nationwide study nducted by 
the Rand Ccrp. (313) and expressed 982 dollars 
m the studies by Barden and colleag- 6,47). The 
original costs in the Rand report were €/ sed m 1978 
dollars and were inflated by Barden et al. to 1982 dol- 
lars using the GNP deflator. This method increased 
these costs by 34 percent for this period, whereas the 
overall Consumer Price Index would have inflated 
them by 48 percent for this same period (721).® For 
OTA s analysis, the costs of institutionalization, fos- 
ter care, adult residential care and services, and spe- 

'This difference m mfi.ition methods tor 4 of the 8 \ears for v\hjch the\ 
are adjusted is not iikelv to alter the total discounted cost oi special educa- 
tion m these cases 



cial edui. tion were inflated to 1986 levels using the 
overall Consumer Price Index. 

Caicuiation of Net Costs and 
Effectiveness in the Base Case 
and Sensitivity Analyses 

The calculation that OTA used to estimate the 
overall costs or savings and number of cases detected 
per 100,000 infants screened is shown by the Hgures 
for Strategy I (a single specimen to test for both PKU 
and congenital hypothyroidism) in table 1-4. The total 
cost of newborn screening and treatment,, consisting 
of the costs of specimen collection, lab testing, followup, 
and treatment,, amounts to Si, 716,000 per 100,000 
infants screened to identify and treat approximately 
34 cases of PKU and congenital hypothyroidism when 
compared to no screening at all. The expected cost 
averted by such screening and treatment amounts to 
S4,935,CKX) per 100,000 infants screened, yielding a net 
savings of $3,219,000. 
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Table l-4.-Costs and Effectiveness of Seven Newborn Screening Strategies Compared to No Screening (1986 dolfars) 







Strategy ' 


Strategy !l 


Strategy ill 


Strategy iv 


Strategy V 


Strategy VI 


Strategy VII 




'St Specimen 


PKU + CM 


PKU + CH 


PKU ^ CH 


PKU + CH 


PKU 4- CH 


PKU Ch GA MSUO 


PKU CH GA MSUD 




2nd specimen 


None 


PKU ^ :h 

cr' ail 
infants 


PKU + CH 
on early discharge 
infants cn'y 


CH only 
on all 
infants 


PKU CH HC 

on a'! 
infants 


Uone 


PKU CH and HC 
on all 
infant 3 


1 

2 


Specimen collection cost per lOO 000 
infants screened 

LaD Jesting and foliowup cost per 


S 607 000 


SI 214 000 


S 858 298 


$1 2M 000 


SI 214 000 


S 607 000 


SI 214 000 


3 


100 000 infants screened 

Number of cases detected per 100 000 
infants screened 


S 565 000 
34 6 


SI 130 000 
35 6 


S 799 910 
35 9 


S 875 000 
36 3 


S1 223 000 
37 1 


S 849 000 
35 4 


$1 507 000 
38 9 


4 


Treatment cost for cases detected 












5 


among lOO 000 infants screened 
Total cost of ocreening and treatment 


S 5'V 000 


S 568 ^00 


S 560 000 


5 51 OCO 


S 594 OCO 


S 572 000 


S 622 000 


6 


[1-f 2 + 4] 

Costs averted [custodial and cpecial 
education costs associated with 


S1 716 000 


S2 t),^ 000 


S2 217 000 


12 640 000 


;^3 031 000 


S2 028 000 


$3 343 000 


untreated disease! 


$4 935 000 


S5 198 000 


S5 106 000 
GA - ga^^'Josfn,4 v"S'jr> - 


55 124 OCO 

nap'* ^/rbc ij' ne 


S5 198 COO 


S4 935 000 


S5 193 000 
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Effectiveness of Well-Child Care 
and Cost Effectiveness of 
Childhood Immunization 
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As a supplement to the discussion of well-child care in chapter 6, this appendix presents nine 
tables summarizing studies of the effectiveness of well-child care and the cost-effectiveness of child- 
hood immunizations. The nrst fi' . tabic, summarize various types of studies Oi the effectiveness of 
well-child care as a whole: 

• studies of va- ing the frequency of child health supervision visits, 

• studies of comprehen^^ivp care programs, 

• studies of Medicaid's Early and Periodic Screening, Diagnosis, and Treatment (EPSDT) 
program, 

• studies of health outcomes in c. ernative health delivery and insurance systems, and 

• studies of the effects of well-child care on d'evelopmental outcomes. 

Three subsequent tables summarize studies examining the effectiveness of three specific components 
of well-child care: 

• the physical examination, 

• the Denver Developmental Screening Test (DDST), and 

• anticipatory guidance for child safety restraint use. 

The last t^ible is a summary of the studies evaluating the cost-effectiveness of childhood vaccination 
programs. 
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Table J L- 



Effectivenesso^ Wel^CMd ^^^^ a Whole: Studies of Varying .he Frequency of We.l-Child Care Visits 



Author 
Gilbert et at 



1984^ 



Years 
data 
collected 

1979^ 



Study population 



Ontario 
low risk 



Study 
design 



Sample size 



RCT 



Intervention 



214 experimental 
252 control 



Hoekelrrian 1975^ 



197 < n 



Rochester low 
biologic risk- 
cifmc and private 



RCT 



125 experimental 
121 coMroi 



>crease the number of well-" 
child visits from 10 to 5 m 
first 2 years 



Decrease number o' //ell 
child visits from 6 to 3 
first year 



Outcome measures 
>^umoer of physical 

abnormalities 
Number of undetected 

abnormalities 
Bayley 
HOME 

Maternal anxiety 
Satisfaction with care 
Knov;iedge 

Satisfaction wlh care 

Compliance 

Utilization 

Number of undetected 
abnormalities 



Results 



No differences 
detected 



f^o differences 
detected 



Comments 



ajTGC,rw?l,;;a^Tsi^^^^ — — — 



Small difference in actual 
number of well-child 
visils-6 19 in experimental 
group and 7 89 in control 



1 Extra visits occurred <jue to 
contact with nurses ^ Extra 
visits scheduled for experi- 
mental clinic Patients 

2 Inadequate measures of 
developmental/behavical 
outcomes 

3 Inadequate power for 50% 
difference in frequency of 
physical abnormalities 

4 Outcome assessment not 
^blinded to study group 



oOURCC Of ,ce of Technology Assessment 1988. based on a background paper hy C J HomP- 
Office of .echnolog. Assessneot US Congress Washington oC Ap'' 1987 



;!heless scheduled 

Eva,.,„on 0, ,he Licence o. .he EffoCveness o. Well Ch„d Care Serv.ces ,o, Ch.l.-en prepared .or ,r,e 



I 



1 

O 



O 



O 
o 



0) 



5 
I 

O 

o 



I J 



or ^ 



o 
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Table J-2.— Effectiveness of Well-Child Care as a Whole: Studies of Comprehensive Care Progranns 



Years 
daia 
collected 



Author 

Go.'dfs and 1967 70 

Markowictz 1971^ 



Study population 



Study 
design 



Sample size 



fnterveptiofi 



Outcome measures 



Resui's 



Kaplan el ai 
1972^ 



Moore and 
Frank 1973" 



1968 - 



Aipen 



Baltimore primiparoiis 
< 18 years 



120 experimental 
117 control 



1969 70 Pittsburgh attendees 2 
schools in low-income 
neighborhood (pre 
school and schoot age 
Children) 



Cross sectional 526 experimental 
700 com ji 



Infant monality 
hospitalization 
rlmic/EW visits 
hetght/weight 
< 10% number ot 
immunized 

School attendance 



Charlestown school 
Children undergoing 
complete physica' exam 



C'oss sectiOnai 



991 \o\^\ 
3 groups 



Comprehensive care 
(MO RN MSW- free) 
V usual care 



Enrollment tn Children 
& Youth Health proj 
ect-dayttme program 
peds MSW RN public 
health 



Degree of pcfticipation Change m absenteeism 

in health center-mult' 

CiSCiplinary compre 

hens've free phystca' 

exam 



'idb<^ 68 Bosior Children s 
Hospital -poor no 
o:he^ MD nve ^ed' 
hosnitai 



ROT 



173 expe'imertai Comprehensive medical 
189 control care program~MD RN 
MSW V usual care 



Child health mdex utili- 
zation sickness and 
drug days satisfaction 
cost process use of 
preventive services and 
inrtmunizations 



1 lb experinni 
119 conlroi 



'ntersii/e lOriDwup and 
home V >its v usual 
care 



Infant mortality heailh 
appra.sa! age 1 uncor 
rected abnormalities 
global health ""ssess- 
mer^t He! ODST C^ot 
reported) hospttait^a 
tions and outpatient 

^■SftS 



Uo differences 



Small statistically stg- 
nific?nt difference v;ith 
r effect of enrollment 
status (3 2 lays) likely 
self-selection of healthi- 
er children into pro- 
gram (selection bias) 

No Significant change 
in absenteeism with 
participation, trend to 
increased absence 



No Significant differ- 
ence any morbidity 
measure simitar fre- 
quency outpatient visit 
with more preventive 
visits no significant 
difference ove'all hospi- 
talizaticn-mo'e surgical 
fewer acute improved 
satisfaction with v;ait and 
prof\. .Sional relation- 
ships improved 
process measures 



No Significant 
differences 



Comments 



1 Inadequate cower 

2 Inadequate morb.dity and de- 
velopmental measures 



1 Ef'ect of both health center 
utilization and absenteeism 
imely confounded by healtr^ 
status 

2 Secular trend existed tcv;ards 
increased absenteeism 

3 Possible selection bias {no 
data 'comparing intervention 
and control groups) 

1 Not a repiesentative sample of 
a given community 

2 Eligibility not clear 

3 30^/fl dropout-probably not 
biasing 

4 Comparative nature ex- 
perimental and control groups 
not documented 

5 Specific morbidity measures 
not noted m report 

6 No developmental measures 

7 Multiple comparisons for 
statistical testing 

8 Introduction of Medicaid may 
have minim, zed effect 

1 inadequate power mortality 
analysis 

2 Adequate power 'or some 
morbidity outcomes appropr' 
ateness uncertain 

3 Confounding of case finding 
and better care' 

4 No behavioral outcomes 
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C ^ " 



Augustin ef ai 
1973' 



Cordis 1973^ 



1970 1 



1968 70 



Kleip. 
1973' 



el ai 



Briscoe ei af 
1980' 



'975 

1977 



NYC cnilOren mohec 
in Montefiore Monsama 
C&v DfOject 



Saltimcre resic^^ms 
S-14 yr jn 1» census 
tracts with comprenen 
sive neailh centers and 
2» ^d'acent compar 
aDie ord 3' other 
tracts 



'958 70 fiochester 



Catcnment area 
residents 

Health center use's 



Ha^ar(3 Kentjcky 
Sample of all children 
t)Orn at ARH hospital 
matched to children 
born at CvTparaDie 
faC'Iity 



HyDr.d des.gn- 
year en^oHees 
compared 2nd 



^o^ described 



Eco'osic' 



Eco'ogx 
Cross sect'Onai 



Cohort 

study-expen 
mental and control 
groups geograph 
ical!y separate 



No! re'e;an! 
35 063 e.'g'pie 
inc.oence 
13 5 'OG OGO 



8 000 experi- 
menial 

7 000 cortroi 
1 500 to 
3 300 users 
6 OGO 
to 4 750 
nonusers 



65 pairs from 
177 pairs in 
origma! group 
79 pa'rs in new 
study group 



i' s'ence of co-npre- 
hensive care program 
in tract 



Ccmp'-ehensfve mjlti 
specialty group practice 

1 !p tract V not m 
tract 

2 Users v nonusers 



Home yiSits 1 7) for 
counseling support 
education and advoca 
cy plus well child care 



rju'^Per ct uiness vjsits 
to cliPiC during 2nd 
yeai ot program oartici 
paJion compared to age 
matched tirst year en- 
roilees hospital days 
oer registrant 

pneumatic fever nci 
dence i rates) 



Hospitaiiz3»!cn rales 
ana lengir of stay 



Healtn status physical 
exam otitis media 
hemoglobin count iron 
defiCtency utii'zalion— 
admissions and ou 
paiient/EW visits 



35V5 decrease out- 
patient v.stts decrease 
iP nosp!t3!i7alicn rates 
from 0 35 to 0 102 



60V: decline ip< 005) 
m rneumat'c fever rates 
!P e'lgiDie census trdcts 



1 Lowjr hospital ad- 
mission rates and 
lOS in control tracts 
throughout study 

2 Users had lowtr 
hospitalization rates 
than nonusers and 
lower LOS than 
nonusers or conlrol 
group 

No difference in health 
status measures non- 
significant trend to 
decreased utilization n 
expertm.ental grour) " 
home visits not m 
c.uded 



No description of population 
No description of proyram 

3 Inadequate control group 

4 Time of enrollment and acute 
needs related (confounded) 



1 Ecoiogic atudy'' 

2 Not specifically related to 
child health supervision 



Limitat'OPS in value oi 
hospitalization rates as 
outcome 

Selection bias in use of neaith 
center {initial users were low- 
er risv segment of target 
population) 



Inadequate control population 
(increased distance Jo MO for 
control group better irsur- 
apce tor intervention group) 
Inadequate power to detect 
differences m hosp'ialtzalion 
Ko behavioral outcomes 



regtsiered nu'se 



Abb'evtalions EVJ emergency ward LOS - length of stay MD - physician. MSW -- medical social worker RCT 'andorriVzed C n»cal fial RN 
^L GofOis and M Markowictz "Evaluation of the Effectiveness of Comprehensive and Continuous Pediatric Care. Pediatrics 48 76j. 1971 
RS Kaplan L B Lave, a; j S Lemhardt, 'The Efficacy of a Comprehens-ve HealtN Care Project An Empirical Analysis Am j '*ubhc Health 62 924 930 1972 
Moore and K Frank Comprehensive Health Services for Children An Exploratory Stuoy of 8e'>ef(t. Pediatncs 51 l72l l9:3 
J Alpen L S Robertson. J K Kosa. et ai ■Oolivery of Health Care for Children Report of an Experiment Pediatrics 57 917 930 i976 
0 P->gers R Ernst I Shulman. et al Effectiveness of Aggressive FoUowup on Navaio infant Health and f/edical Care Use Pediatrics 53 721 725 1974 
MS Augusiin, E Stevens, and D Hicks. "An Evaluation of the Effectiveness of a Children and Youth Ofoject Health Servtces Report 86 942 946 1&/3 
9L Cordis 'Effectiveness of Comprehensive Care Programs in Preventing Rheumatic Fever,' N £ng j Med 289 331 335 1973 
M Klein K Roghmann K Woodward, et al The Impact of the Rochester Neighbcnood Health Center on HospitalizatjOn of Children 1968 .0 1970 Pediatrics 51 833 839 t973 
7n ^^^''c^'^^ ^ Hochstrasser G v; Somes ef al F ilowuo Study of the Impact of a Rural Preventive Care Outreach Program on Children s Health and Use o* Medical Se^^ 
70 1 5 1 ' 1 58 1 9 80 

IThis IS a generic problem of these evaluation studies but especially strong here 

In ecoiogic studies individual experience is not directly measured rather suCh experience is inferred from measu -s o< aggregate experience A p-obierr, Aith such stud.es is that the .rdivduais may not 
experience the exposures attribu»ed to them by virtue of their residence or group membe'ship 

SuuhCE Of'.ce Of Technology Assessme'it 1988 based on a background pape- by C J Home- Evaluation of tne Evidence on »he EffecJivo-ei-i of Weil Ch.id Ca'*> Serv^c^-s for Chi'd-e-^ 
Office of Techpotogy Assessment U S Cong-ess Vi/ash.ngton DC April 1987 
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prepared for the 
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Table J.3.-Effectiveness of WelLChild Care as a Whole: Evaluations of Medicaid's Early 
Periodic Screening, Diagnosis, and Treatment (EPSDT) Piogram 



Author 

'f^ip and Ccnryy 
Hugr-es ^982^ 



vea's 

collected 
1973-3C 



SE 



Sitjdy Dcpuia'.on 

Pennsylvana 
EPSO^ eiig-D'e > i 
a' 'St screen 
sc'eer.e(? ai 2 yr 



V Cf.tgan -D0DuIai»2n 
e'-g-Dle *.y EPSDT 
entire yCd- 



Study 
design 



Before/after w.th 
separate controis 
^of each I'me 



' 83f chi'd'er 



in:erver«'J3n 

Pa'-fcipation m EPSOT 
P''"grarn 



Pepeated 

pre^aienc*; 

Cross section jsers 



16 000 ^andof^ 

:ampfe 

^0 000 :.se s 

6 000 non;,ser3 



Paftiwioat-on 
proQ^arp 



EPSOT 



Pe s a ^ 964 



derrons'ra?or eva 
ja''on prciecis 



Outcome measures 
i identification of an 
aOncrryial condition 
requiring treatment 
? Number of treat- 
able condit'Ons 
'denj'fted stand- 
ardized for nur71^er 
0' conditions tested 

Referral rates 
Costs for parljci 
pants V nonpar 
tiCipanls with and 
vviinout admmistra 
tive costs 



SOURCuO , ceo. Technology Assessme., i93S based o-> a bacvg-ouna paper by c J H,.me 
Oi'.c«o Tecnioiogy Assessn^eni uS Congress Washington DC Apni -387 



Resoits 


Comments 


No difference 'n 


Results n;j<;pd in 


crude rates 


Speculative ad 


When adjusted for 




secular trend of in- 


2 No specific infor- 


creased Identifica- 


mation on irnpor- 


tion rales 


lance nf mnrtitmnc 


•escreeniftg was 


3 No mdfvidua! 


associated with a 


health status 


26'/i decrease 


measures 


Decreased referral 


1 Same cntfcisms as 


rates with 


comments 2 and 3 


increased 


atKT/e 


screening 


2 Nonparticioants are 


No consistent 


liKe;y different than 


cnange in costs 


Oarl'C iO;^nK /cpIpp 


with increased 


lion bsas)— e g 


numbers of 


nonscreened Med- 


screenings 


icaid eligib'e may 


Participants cost 


have ■ spent 


less Jf^an non- 


dc//n to Get onto 


pa rtsctoanls 


Medicaid roles 




1 G'eat variability in 




proportion of eligi- 




ble population 




screened (14-85%) 




2 Variation in case 




♦ nding rates 








3 Although 50-80'/s 




of »hose Identified 




with problems were 




treated only 




7 t3Vc were 




judged to achieve 




raximum benefit 




4 Urge proportion o< 




those diagnosed 




ACre not p'evcjsiy 




'deot'fied 



^^0 M9 1983 

Evaiuar.on o' ^^e E.-denc^. on the EMect-.eness o' We.i Ch.id Ca^e Se^.-c^s fo- CNi^,e'> prepared for the 



Table J-4.-Effectiveness of Well-Child Care as a Whole: Comparisons of Health Outcomes in Alternative Health Delivery and Insurance Systems 



Author 

Valde^~i98? 



Years 
data 

collected Study copulation 



Kessner e: a" ^97 



Siddy aesjgn 

R3ndcn sapce 'am-iies 
t'om S'x ccfT ties 
some exc'uSiOns 



Sample si£e 
! 844 Children 



VVasfiinglon DC 
Rand&f? sample from 
speci^'C ne'ghbo' 
Hoods preiom-nan'ty 
b\ic^ 6 mo n yr 



si:eci*ic nelgt^Po' 
hoods preoom'n<i'>!'y 
r^aci' 6 mo 11 yf 



^ 436 fa^^'ies 
2 rsc cfi 'dren 



43^ 



intefvention 
Oifteripg ie^eis ot neai»n 
in5ufance 



Sf/ di*fereni types of 
providers ipc!udin5 
botn prepaid and fee 
fo' servfce 



iVere^' 'ypes it 
p'o, d^'s 



Outcome measures 
Phys.o'ogjc function 

anemia nniddle ear 

fluid hearing loss 

Visual acuity 
Physica' health ii.Tuta 

tions in daily activity 
Mental and general 

he?'tti perception 



Tracer conditions- 
^ Middle ti' intecticn/ 
^eaf.pg loss 

2 iron deficiency 
ane^ra 

3 ViSua! disorders 



T'ace' cond::.or$- 

W'dd'e ear >ntec'!on/ 

He<iring loss 
' Iron deficency 

anerrua 
\ Visuaf disorder^ 



Results 
Overall no significant 
difference .n health 
measures with differing 
levels of insurance 
Decreased utilization as- 
sociated with cost 
snaring -preventive 
services decffased Dy 
comparable anount to 
other services 
For poor children who 
were anemic at outset 
of study 8Vs of those 
in free care were ane- 
mic by the end of the 
study compared to 
2c v' ihose in cost 
shc'ing 

Provider type had no 
Significant influence on 
health status measures 
after coritroiling for 
soc'oeconomjc status 
Tests often not per- 
formed as often as 
recommended 
Aonormai results oMen 
not fo'icwed with 
"'satme'it 



'rend fo^/ard (o^e^ 
hea!»n stafos for users 
of solo practii'oners 
reiati/e to users o* 
prepaid 0' OPO care 

Lower sa::s*actiOr with 
OPO use 



Comm^ 



Sample attrition 30% 
Plans not representatit/e 
of those generally avail- 
able to the poor 
Inadequate power for 
examination of role limi- 
tations and for sub- 
group analyses 
GrOivth and develop 
m,entai outcom.es not 
reportea 



Generalizability limited 
with 1 ctty black popu- 
lation large numbers of 
inner-city solo pracJi- 
noners 

Question of adequate 
controlling fo' socio 
economic status 
Question regarding 
aggregation of provider 
types 

Intpiicatjons for preven- 
tive care uncertain if 
valid implication is that 
although prepaid pro 
grams provided rnore 
preventive care out 
comes no different 

Ooesl'OP regarding 
generalizability 
Aggregate effect , 
small 

Question appropriate 
ress of linking OPD and 
prepaid care schemes 



Abt)'eviahO'>s OPO cutcafienJ fjei«vo'y cli'^ic RCT randomized cJ»nicaf Jriai 

0 B Vawez The E'tecis of Cost Sh3fing on the Health of Child'en 9 3270 HHS (Santa Womca CA Rand Corp 1936> 
°D^A Kessnc C K Sr^o^ 3^*1 J Singer Assessment of Mea)C3i Care for Children (VJa^*^if\gto^ DC Natio'>ai Academy of ^^-^r^ces ^974) 
^0 B Outton and P S Silver C'^Hdrer^ 5 Health Outcomes m S«x Different Ambufato'y Care Delivery Systems Me^ic^l Cs 8693 7 14 t930 

SOURCc of Technology Assessment 1988 based on ^ background paper by C J Homer E^^aiu^tion o' the evidence on f^e EMect.veness of Well C^'id Caro Sf>rv ces for Children orcaarc<J for ihe 

Off «ce 0' Technology Assessme-. J US Congress Washington DC April 1987 



ERIC 



27 li 
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Table J-5.-Effectiveness of Well Child Care as a Whole: Studies of the Effects of Well Child Care on Developmental Outcomes 



Author 



Years 
data 
collected 



Cullen 1976^ 



Study population Study desjgn 



Sample size 



intervention 



1964-73 



Gutetius et al 1977^ 



Chambertio and 
S/umowsk' 1980 



^976 79 



Cdse/ and Wh/ 
1980'^ 



Rural W Australia 
other criteria not 
stated 



Outconne measures 



Results 



Comments 



Stratided then 
randomized 
(RCT) 



101 families 
122 Children each 
group 



1955 76 
tenrciied 
1965-69 

with 6 

year 

followup) 



Urban Washington 
DC primigravid 15 
18-year-old mothers 
With early prenatal 
care iQ >70 no 
neonatal problems 



RCT 



47 experimental 

48 control 



Rochester pnmiparous 
mother recruited from 
pediatricians 



Conort 



371 total 



NorTh CaroiiPirt 
prifTi' parous 
motfiers no medicai 
complications '^o 
identmed soiifce of 
pediainc care 



RCT frandomf/ed 
ca»'On, 



expenrientai 
17 confol [Of 59 
e!tgtt)iei 



20-30 minute interview 
every 3 mo in 1st 
yr then every 6 mo 
for 4 yr emphasis 
on gentleness, posi- 
tive outlook 



Pediatrician c* d nurse 
well child VfSits in 
nnotor coach. 1 hour 
each additional 
nurse vsits-total 
18/12/8 1st 3 yr 
Group counseling 
medicinal iron cog 
nitive stimulation 
program 



Various levels and 
methods of exte'^sive 
parent education in 
pediatrician s offices 
(e g d.scussfons 
handouts slide 
presentations) 



1 Behavior symptoms 

2 Family relations 

3 Readiness for work 

4 Basic learning 
ability 

5 Early schooi 
personality 

6 Stan-Binet vocab 

7 Describe a picture 

8 Spontaneous speech 

9 Draw a man 

Bayiey 

Stanford-Binet 
WISC-R 

Behavior profile 
School readinebs 



Maternal knowledge 
attitudes chiid- 
rearing style 

Child behavior, de 
velopmer.t 



Fewer fears, more 
school lateness 
many behaviors with 
no differences, boys 
in intervention 
groups general!/ be- 
came worse in 
school performance 
and behavior no 
effect for girls 

Cognitive decreasing 
differences after age 
3 

Behavioral improved 
social and self-confi- 
dence scores at age 
3 fewer behavior 
problems age 5 on 
improved school 
completion by ex- 
pectant mothers as 
program evolved 

Increased kno//ledge 
with increased 
teaching, no effect 
on development, in- 
creased reported be- 
havior problems 
small but significant 
correlation teaching 
and positive inter- 
action 



Counseiino e^phasl^ 3 sca'es maternal 



ing affective mterac 
Ifon control of 
well child care by 
same MD (an inter 
ver.l'on by ono phy 
SiCian) 



infant interaction 
Bayley object per- 
manence and vocal 
imitation scales 



All scales favored m 
ierventicn signif; 
cant differences 
4/8 N'o Significant 
difference Bayle/ 
vocal imitation fa 
vored inter/pntion 
p<0 1 



ERIC 



Abbreviations RCT - randomised chmcal trial WISC R - VVechsier mtelhgence scale for children 

J Culien. A Six Year Controlled Tna! of Prevention of Children s Behavior Disorders J Pediatrics 88 662-666, 1976 
M F Gutehus A D Kifsch S MacOonald. et al 'Controlled Study of Child Health Supervision Behavioral Results Pediatrics 60 294 304 1977 
W Chamberlin and B A Szumowski "A Pollowup Study of Parent Education <o Pediatric Office Practices Impact at Age t^o and a Half Am J Public 

"PH Casey and J K vVhitt, "Effecl of the Pediatrician on the Mother Infant Relationship ' Pediatrics 65 815 820. 1980 

SOURCE Office of Technology Assessment 1988 based on a background paper by C J Homer, "Evaluation of the Evidence on the Effectiveness of Woil Chi 
Offrce of Technology Assessment. U S Congress, Washington. DC. April 1987 



Sample uncertain 

Gener^i zaDility un- 
certain 

Intervention not stand- 
ardized 

Importance of out- 
comes unclear 

Plausibility of sex in- 
teraction limited 



Generaiizaoility limited 
due to nature of 
Study populaticn and 
intensity of program 
outcome assessment 
not blinded, inter- 
ventiop ■ .standard- 
ized, late attrition in 
control group of bet- 
ter performers 



Middle class popula- 
*'un all providers in 
one practice given 
average •'ating 
(meacjrement er- 
ror) attrition to low- 
er socioeconomic 
status families, 
regression technique 
may have masked 
study effect by in- 
cluding intervening 
variable, question 
selection bias 

Short followup out- 
come measures of 
uncertain sig 
niftcance po>ver 
limited generaliza- 
bility limited by 
population and 
perhaps nature of 
intervention (unique 
to provider*?) 



Health 70 1180 1 188 1980 

Id Care Services for Children prepared for the 



J-S.-Studies of the Efteutiveness of the Gsn^^^-al Phvsi'^al Examination in Well-Chi^d Care 



Autror 
Infant 

Anderson 1970"^ 



Years 
cciecteu 
1369 



Preschool 

0 Connei! and Fnesen 
1976^ 



VVv'iCh and Kfc. 



1^)78 



School aged 

Yankauer and '.d^rerce 



1952 53 



Ya.^kauer anj Lawrence 



2/4 



m2 56 



Wei hod 0*. 
(jail collection 

Physician reoort of 
aDnornaiity 



Sample 

'M% practicing 
Connecticut 
pediatricians 
100 consecutive 
v/ei! child exars 



382 Dor'^ in Mayo Chart -evtew 
ci.nic linaerv crtt 
oreschool exarri 
and entered KG 
1970 



1 ^58 entering 
KG Roanoke 
Vtrginia 1977 



1 056 1st grade 
children from 
representative 
samoie of 
schools 



617 of above re 
mam'ng for 3 
years and 284 
remaining 1 or 2 
yea^s 



Comparison of 
schoot sere g 
progr^:-^ v 
wr'lten physician 
preschool report 



Examined b' 1 MD 
vision, hea'ing 
and denial prob- 
lems not included 



Same as /ankauer 
and Lawrence 
1955^ 



Va'idaiton 



Rtjiiab'iity 
assessment 



None 



None 



^on 



Study in one sense 
iS validation ot 
prior physician 
exam screening 
pOS'tive findings 
confirmed 



Limited-if m 
doubt a seco'td 
opinion was 
sought 



Not c:ed'ly speci 
fied screeners 
underwent 
training 



S^^ne as Yan;'auer None 
and Lawrence 
1955^ 



UtiPiy 
assessment 



None 



None 



16J conditions ini 
fialiy Identified 
99 stii| present 
in grade 4 most 
new conditions 
also present 
grade 4 tNT 
and emotional 
problems -^lost 
likely to iTpfOve 
emotional 
problems least 
tikely to ce in 
care 

Same as Yankauer 
and Lawrence 
1955^ 



Detinitff-n 
of exam 

Pn/S'ca! exam ^r 
routi,,e \ 
tests omy 



Preschool exar^ 
whicn included 
history pnysical 
exam watch 
hearing test and 
Snellen vision 
test 

School-based 
screenmg tests 
physician s exam 
included weight 
height vision 
hearing blood 
pressure and 
canes 

Pattern history as 
well as a physi- 
cal exam 



^ 1 4Vi ot exams 
resulted m ab- 
normal'ty 1 9% 
in Significant ab 
normality 80% 
discovered by 6 
mo 

3 IVo of exams 
resulted tn previ- 
ously undetected 
abnormalities 



33'^o of children 
had abno'^mal 
ities, 91V of 
these delected 
by screening, 
30% detected by 
physician exam 



21% of children 
had abnormality 

78% under care 
and 12% more 
known 

If preschool family 
MO ex;"^ condi- 
tion more likely 
under care 



Same as Yankauer 14% deve'op new 
and Lawrence condition 
1955^^ primarily emo 

tionai ^nd ENT 
50% jnder care 
before school 
exarn 



Comments 

Parents unaware of 
abnoimalilies 
r.eed'ng pre 
sc'iption 62% ot 
time Stuay of 
. riitted value 



Biases in coi 
election 



Abnormalities de- 
tected by exam 
and no^ oCreened 
for are not dis- 
cussed 



Relies on adequacy 
of care by an 
outside (family) 
physician 



V251 exams 
resulted m a 
condition diag 
nosed not al 
ready under 
treatment 



I 



9> 
o 
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Table J^S.-Studies of the Effectiveness of the General Physical Examination in Well-Child Care-Continued 



Years 
data 
collected 



Yankauer el at ^957' 1952 56 



Gran? et ai 1973^ 1967 70 



Kchler 1977^ 



1969 72 



6i7 of 3Dove re- 
maining for 3 
years and 284 
remaining i or 2 
years 

6 058 students in 
E! Paso schools 
undergoing an- 
nual screenir>g 
age 5-i8 yr 



549 Children agp 7 
n one tOAn 'n 
Sweden 



DeAngeiis ai 
1983' 



^980 i 



12 997 rural 
Students little 
access to medi- 
cal care nurse 
practitioners 



Method of 
data collection 

SsTse as Yankauer 
and Lawrence 



Paramedic screen 
ing tests physi 
cian physical 
exam rashes 
acute Illnesses 
emotionai prob 
lems exc!i;ded 



Author examined «^!i 
students 



Aides administered 
screening tests 
Nurse practition 
er did ohysicai 
exam 



Validation 

Sarne as Yankaue^ 
and Lawrence 
1955^ 



None 



Reliability 
assessment 



None 



None 



Utii'ty 
assessment 

Same as Yankauer 
and Lawrence 
1955*'' 



None (authr 
judoed a delected 
coridjtion worth 
whiie even if re 
ferra! resulted in 
a diagnosis cf 
no significance 
^>uch as functicn 
at murmur} 



Definition 
of exam 



None 



None 



None 



None 



None 



None 



AbbfeviatiOf^s Er T - ear r^ose ar^d throat KG - kmde'garter^ MD ^ phys.c.ar^ " " " ~'~ " 

bp I nrnnntn T Exammat.or. of Infarcts ,n the F.rst Year of L.fe Pe<i,atucs 45 950 964 1970 

J J O Conr^ell and C D Friesfir^ The Preschool Phystcal Exammat.or^/ Chmcal Pedmtncs 'tS 930 93l i976 



Same as Yankauer 
and Lawrence 
1955^ 



No' i>pecifted 



Physical exam -n 
eluded g'owtn 
parameters and 



Not soecified 



Yiefd 


Comments 


See Ul.iity as 


No examination of 


sessmeni ' 


'abehng 


^3 4% had abror 


37% of all abnof 


maiitv fipr*i/ fprt— 


ii'dliUCo Were 


9 b% by screen 




ing 3 9Vo by 


Quate V'Sicn 


exam 




15% had abnormal 


None 


ity detected half 




were vision prob- 




loTiS iiaii ^(Cvi 




ously known 




physical exami- 




na» on detected 




functionally im- 




oonant abnor- 




mality in 6 5% 




34Vo of students 


Little overlap m 


undergoir.q 


conditions 


physical exami 


acute self lim- 


nation had a 


ited problems in- 


problem idenii 


cluded no utility 


fied on'y 17% 


measure 


previously known 





NM Welch ar^d ft W Kesler "^he Value of the Preschool Exam.nal.on .n Screer^mg for Health Problems ' J Ped,aincs m23'> 234 i982 

Yar^kauer ar^d R A Lawror.C3. A Study of Penod>c School Medical Exam.nat.or.s-1 Methodology an^ri.t.aVS ngs /im"^ 45 7, 7« ,0.. 

J-A Yar^kauer and R Lawrer.ce. "A Study of Per.od.c School Med.cal Exammatior^s-ll The Annual rrfcfernent of U^ Ooi'ecT An^^^^^^^^ 

Yankauer R Lawrer.ce, and L Ballou '^A Study of Penod.c School Medical Exammat.or.s-in Jhe R^^^^^^^^^^ ,,,, 



Ca w 1. — r. ■ • -^'^^7 ' «>">-M.^ ^^-Mwwi Moori;ai cxammauons— I Me nodo oay and ni la Findmas Ai 

^A Yankauer and R Lawrence. "A Study of Per.od.c School Med.cal E)cam.natior.s-ll The Annual rrfcfernent of N^w DofecVs 
aiy.?"^'"'' R Lawrence, and L Ballou "A Study of Per.od.c School Medical exam,nat.ons-IH The Remed.ab.hty of C^^^^^^ 
9W W Gram R G Fearnow L M Hebertson. et al . "Health Scroen.ng .n SchooLAge Children. ' Am J C?s C/^fw 25 520^^^^^^^ 
ir ^^T' ^^T^^' "^''^ Exam.nat.ons .n the School Health Serv.ce," A^ia PaoLr Scand 66 307 3l0 l977 '^^"^"^ '^^^ 
C DeAngol.s B Berman, D Oda, et al Comparat.ve Values of School Physical Exammat-ons ar^d Mass Scroen.ng Tests ' J Ped,atncs 102 477 43l l983 

''''''' S::;^: ^nro^y :rs=;: '^f^^ll%t: S;;^:,'D^c7p?.r a^;"^^^^ '^^^'^"^^ ^^-^ ^^'^-^^ - ^h.. care Serv.ce. .r Ch.id.n Prepared for the 



Si. 



0) 



:3' 

? 
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Table J7.-Studies of the Predictive Validity of the Denver Developmenlc, Screening Test (DDST) 



Autno' 
Carrp ai 



'977' 



1969 72 



'930 8; 



S!;.">e' et a! 19S=)' 



1978-80 



SaTiple characteristics 
Low-inco.ne Denver resid'.fis usmg a 
Nejghbornood Health Center took 
DDST jf aonormai asked Dack if nor- 
tnai some asked back oi these those 
over 8 years o'd before 9/73 and stiil 
living in Denver in the public schools 
we^e 'ncluded 493 initially came back 
92 me! age criteria followup on 65 of 
92 

All chilcjren registering for normal kinder- 
garten in three or four regions of 
.Niagaf-a Ontario children randomt^ed to 
receive DDST wth counseling DUST 
without counseling and no DDST a'l 
aDf^omr-a s and random sample of others 
underwent further testing 

All children registering for kindergarten m 
Person County North Carolina screened 
w.th DDST-S. followup testing on 
differing proportions of abnormais 
fiOOVa) Questioiiabies iSO%) 
and normals ' •QVe) 



Outcome treasures 
Specia; class or repeat achievement tssi 

> 1 5 years behind 
Significant teacher rated behavior problem 
Ofagnosis of hyperactivity iQ pelOA 80 



Teacher and parent reposed learning 

problems 
Cnild not in regular c'ass 
Parental worry 
WRAT 
W'*>C-R 

CMid Well Being Questionnaire 
Spec;a! Class or recear 
CAT-ft <20th percentile 



Prevalence of school failure 
67% witn either iO beiCAf 80 'earning 
proD'em 



9% not m regular 2nd grade class 



27Vc net in reauiar c'a^s Of <20fh 
percentile on CA'" ^ 



Sensitivity 

'~^78=/r" ' 



6Va 



57^/4 t stage 
26 vi 2 stage 



Specif.city 



50% 



99% 



87%-^ stage 
94% -2 stage 



afw r'^r.^f^^^^ ^ " - - - --- — 

IZTZ'^"^''' ^---^--"-'"^^^^^^^^^ ...P....e..77.s.tsa7 

^o! L?f C^o^gt ^O^C^r: ^9^7"^^^^ ' ^--^'^ - ^^^-iiver>e^ . of Weil Chil. Care Services for C.ldren .ep.ed for the 



Table J-8.— Studies of the Effectiveness of Anticipatory Guidance on Child Safety Restraint Use 



Author 

Bass and VVoson 
1964- 



AHen anc 

Bergman 1976 



Scner: '976' 



rC P'ess 



1977 



PetSinge* and 
'A.'i.a'TS 1976' 



1981^ 



Years 



S'te/praciice stvie 



P'^;sDufg^/o■!va1e 
P'dCt ce 



423 



Sea»ve i> epa-c ^^ea'Ah 
can 



c^"d :a'e 



AMocaiion neinoa 



^9 con'^o 



202 0* SGO 



' Control g^ojp - 
users cne practice 

2 Different exper-rnen- 
ta! groups " 'jse*s 
a^otfter practice at 
c> 'fere^i isrries 

Ciasi randorr every 
Ol^er .n^ar^: bornt 



Vo'ii^tee^'s noricon 
g'OjDs 



Consecuiwe \\rr.e r{ef 
vai5 'nonccrc'jrrert 

COM'O'S) 



N^r^cor. jrren: ir^ter.en 
hor "^'1 ^ontroi pe''OdS 



•nterver'ttor 

• letter oy VD 

2 Letter py MD ^ 
counseling 

0 Letter py safety 
orgafizat'on 

1 Counseling 0^ MD - 
parr)p^'ef a' prerata' 
visit co"t?oi - no edj 
cai'OP 

' info.'mationai mater.ai 
only 

2 intormational rr^atena' » 
?!im presentation 

3 tnfornfiijt-onal ^ate'^a! 
film presentat.or and 
reneprsai of car seat 
Lrse contfcl - no >p.^o^ 
mation (postpartum) 

1 No mformattcn 

2 Oisptay 

3 Display * pan^pMe! 

4 Display + pampt.ie* + 
nurse counsttir.g 

5 Dispiay parrphiet * 
MD cojfiseiing 

* Pampfiiet *■ ;erDal -n 
forrnat'on 

2 Pampniet + verDai * 
s''de/fape cor.i'oi - no 
education 

Controi - no educat.on 

1 Literature oniy 

2 I'terat'jre hea'tn 
educaior 

3 L'leratu^e * fre** 
sea* 



ContrC' ^ no inJorTa^c^ 
Study = education oy 
ped'airfCfan wth a scus 
sion parr^Dtilet ard demon^ 
stration 



Outcome assessrr^ent 

Ma'eroaf repo'* ot sea* 
De t ipstai-'at on . . 



S'onai y ve'.fed 



Vaterr^i -epC'- 



Resiiits 



Mate'-.a; repori-qoes 
tior^naire at 8 vvee-s 
and 9 12 no 



Maternal CL&sifOnnaife 
rough vai.daison w ih 
d'r£ci oDservat'OP 



Direc. ')sefvafior at 
hospital dis.r^afge and 
2 fPO *o1'ov<l;o 



2 4 9 ' S "'C 



•9 6' 



"3 in'O'rnaticn 
'9 1 "' o-gap):3t on ;et»e^ 
15 3'. MD 'efef 43-. V 



r'c'"iat or 0 -^C 2' 



37 po r'o'rrtat on 
64"-: f^format.on c"!y 
7'*'- n*o'pia*cn • */■ 

60'' nfo^'^at'On - 
* rehearsa 



At 3 A:re^$ 

V. sate - • 
2) 12/74 3, 
61 13 38 



12 no^^Ts 
1 9 77 

3 76 4. 22 '81 



i%o S'qpif.cani di"erences 
Detween control m e'lhtr 
irte^ver/'cn grojp 



Very !0A use at t^me ot 
hospua' discharge ro 
study effect gradient frorr^ 
conirc' to frpa seat /;iih use 
at 2 rro le 26^/31-6/ 
30% '4 1'/: Only free group 
had siaiis! caSiy s'gniftcant 
diference from control 
Significant d'fterenc3 at 2 
rr^o ibO \i 29=/,, no diMer 
er,,e ^rcrr* 4 no the'ea'ter 



Cc^men's 

Ccpce^ns ^egard-ng 
D'ases >p a'!Ov3t.on ana 
asseojrnsn; 



Sria'i samp e s<ze P-as 
fp assessTen! no stg 
n.^cani Ciffe'cr.cc 

Se*8c? on D-as assess 
nr-rent p as not necessart y 
re'evar: '0 o"ice 
practice 



Bias IP assessment due 
ro n^; 'tary pop^iat'On 



Po^e' ^c* a Dfysj 
Crap .n»er>ent'cn 
per se 



Rates may be mfiated 
compared to general 
ponuiatton .n that more 
educated parents are 
poth more lit^ety to use 
seat oe'ls ano to come 

fOf 'C"0^AUP 

Af-r't'on ranged Ircrr 
^0 23S 



ejft Miller <.-cJtB Piess 
59907-911 t977 



Cnud Autornobiie Restraints Evaluation o» Health Educat'on Pe(Stiitnc*> 



Abt>re.'ia!ion MD physician 

^L W Bass and T WHson The Pfelialncian s irifiue'^ce «n PrwaTo Pfact.ce Measured t)/ a CcnfoHed 
Seat Belt Study Pedtatrtcs 33 7CO704 1964 

A Kanthor Car Safety for Infants D'ectrveness of P-er^atai Counseling PeCtatncs 58 320-322 '976 

B All' and A B Bergman Social Learning Approaches to Health Education U'lhzait jp of Infant 
Auto Rettt rami Oevtces Ped/a/r/cs 58 323 328 1976 

G Scher; Reslrami Systems fc the Prevention of Injury to Children jn Auto. -mobile Accidents 
Am J Pubhc Health 66 451-456 1976 

SOURCE Office of Technology Assessment 1986 based on a background paper by C J Homer Evaluation of the Evidence on the Effectiveness of /^eii Cndd CarA Services for Children p-epa-ed »or the 
Off.ce of Technology Assessment U S Congress Washington DC April 1987 



fants in Cars Pediatncs 62 280 287 1978 
3kS Reisinger AF Williams J K Weiis etoi 
Use Pedtauics 67 201 206 i98i 



E"ect$ of Pediatricians Counseling on inUnt Restraint 



:3- 



:3 



ERJC 



Table J-9.— Recent Economic Evaluations of Childhood Vaccination Programs* 



3 r/:n s 



>a^Z V'a'C' 'c 



•963 62 



C'^rj^o:! on /,r'r My? c 

dose 3t ^5 • . '^o 



<jr red 



en 

983 



nq •^a» i^e 



ccrs ce-ed 
'"-ecca :os*3 « 



arc Dene^:s 



OS'S 



C 'ec' ire ro^'e:* c:s's 



O'e:: '^ec u' anc ^OTe 
care COS'S -.gso: 
ated w T .OS* ao?* : re 



Net csf^e' t 'fi G '^sc' sro" 
arc 'ong terrr sa. rgs = 

S30 7 rn.fUrr 



&e'^4rM ios' -at 9 ~ 
•3 - t 

S''>g'e an!»ger v'acc '^e 
tjsret't CCS! fs; os 

Sav'pgs due to Lse c* 
ccnc.red ^aJrer '^'a'^ s r 
gie ani.cen vact-ne 
S60 -n' hon 



jve-a c;er>e''' cos* 'ate 
- 9 • 

Ne* 12-^2 



Cos' 5* ^acc '^e = S3'd5se 
No adfl'^xpa' acfr,p <'*3 
*''.e cost because cor 
jua'on A.jr '8 f^.c DTP 

V.S't 

76% 2<<icac> 

Cost !f>clu5es $10 ad 
T'njS'faitop 'ee since 
Jil'X IS no* !p ccnjUPC'C"' 
scnedu'ed DTP .js.; 
80% coverage 
90 V« eMjcacy 

SC'^s vaccine coverage 
Vaccine cos; = So 53/C7se 
OV»ca vjS!! cos! ^ S?0 
70H ei**cacy 



Sers • v.'y af>aiysis :>ef 
*Q?fr.ed ^o: aiJe^nafj^e 
s''a!eg.es vafi'^d etf«:ac/ 
coverage incidence and 
cosi of vaccne no dis 
counting acoie case 
ccs:s saved Lo?*'5 te^^r 
costs d'ScGur'ed at 5*'. 



/acc re costs 

neas'es 
rooei-a 



- S 4 75 
-- S i 67 



Wao; oJher strategies 
«5fe ccns.de^ed as Aei' 
♦nc'uding nfampTi orophy 
JaxJS sens'tivit/ anaiysjs 
/vas p^*lofmed 

Based on ac'ua' and est- 
ra'ec ca!a *v 1963 



''sp^: ' ed 



%o a'J'^-r'straton cost Xa 
cajse adT^fn's'^'f^ed n 
conjunct o:i a."" VMft 
Co^^rrage - QO'/j 
t^'.cac/ - 9CV: 
No .<T!rr'jn'% 
D'scou'^? rate ~- ^'z. 



Cirno'e^ersu'e review c' 
terefjts due to rreas'es 
.acc!na:»on f'om i963 8? 
based on orev.ous^y oub 
' sbec stud'es 

Sensiii;ity anal/sis per 
tcrned tor oes! and 
v;o^si Cdse scena'iss 
Home care cosis accounted 
*or 9^<'/ (i* :he d.sease 
'e'a^ed costs 



I 

i 



0) 
(0 



I 



o 



o 

. o 

I to 



o 



0} 
0) 



O 

a 

O 

o 



erJc 



I Jo 



Table J'9.— Recent Economic Evaluations of Childhood Vaccination Programs^— Continued 



Hm^iar and Kopa" 
198^ 



Type i 



Axntcv e; a! '969 



AnDrosch anC 



Ma SS3CM; setts 
D€pa':meni 0I nea-r^ 
1980' ^ 

Ewt'DTi el 3 t978* 



^982 ^ 



Veases 



Meas-es 



Msasiss and 
m-r"os 



A'te.'oat.ve co?T>pa^ed 

Perr;jSSis vacc»na'ion n 
conjjrc'ion -vi^h OT vac 
ernes '5 doses 0 6 yr) v 
no vacc nation iOT vaccme 



Veas'es vaccination as 
.rr^pienriertecJ i963-72 v 
no measles vaccine 



Popu'ai'On 
s!<jo ed 

Hypoiheitcai conoi 
cf 1 m'jiion chil 
dren Dased op 
U K incidence 
fates (oecause less 
underrepc^ing 'ha'* 
U S ; and extrapo 
laled to U S popu 
latiop 

U S PCDLiaiion 



Meas>es ^accnaiiop as tr^ U S pc-pj-atiop 

plefT^ented 1953 68 v no 

vaccination 



Meas'^> c : ■'.^os vac 
cma' DH 0* 1 yr oiC^ . no 
vac: nation 



AoStr'an popu-atic" 



vacc-naticn p'O^rar Massachusetts 
"jn Dy State ^ no popuiafon 
p'OQfa^ 



Meastes v'acclna^o^ of aii Popotato^ 
* yf o'ds V no vacctnatton fmiand 



ViiPips vaccine in con 
junr^on witn measies and 
rjDei.a v meas-es and 
'uoeHa vaccine oniv 



U S poputat'OP 



Ccsts and Denetits 
cons^de'ec 

Drecl n^edica' ccsts and 
Denef'is 



Direct and ind^ec! 
benefits and costs 



Direct and ^dtrec! costs 
and Denei.ts due *o vacci 
nation 



D'ro^' costs of trpmuniza 
tfOn a^d therapy and m 

direct costs of 'OS* •AOri' 

time tor mothers 

Direct costs of vaccna 
tions and medica! care as 
soc'ated wiin the disease 

Cumulative disco ;n!ed ne: 
direct and 1. -direct oenettts 
1975 99 

D'fect anc tndirec: costs 
and oenefits 



'■indtnqs 

The Pepe^t cost 'atio 
(reduction in disease cos»s 
d»v)ded by program costs 1 
IS 'M t 



Net benef:' achieved 
through immupizalicn v.'as 
SI 3 D!*iiOn over lQ-yr 
period 

National net direct benefits 
S200 million net direct 
and indirect oenef'ts in 
period 1953 68 were S531 
million 

Ovf r a '2 yr pefoc 
> jcc.r.diions net ci^ect 
oenef'ts are positive lal 
1631 90 Austrian Shillings 
per child 

Cumulative effect of MMR 
prog'am Since 1966 nas 
saved the Slate S^-i 1 
million 

Total benefits outweigh to 
taJ costs by third yea? 0' 
<tudy ratio of net oenefit 
to cos; IS 3 1 4 1 
Vaccination saves appro^i 
mateiy Sb •? million per 
milt'On vaccines 



Cf'ticai ass'jmo: CPS 

90'>5 coverage '5 oosesi 
SOV^ efficacy 

Vaccne cost --=50 03/dose 
No administrative cos; Se 
cause admiP'Siered in 
conjunction wth OT 
Discount rate ^ 5'/c 



Costs of production distn- 
k.u''on admrnistration and 
promotion of vaccne is 
S3 00/dose 

Physician office viSit 
cost = S73/day for 
measles encephalitis 
= S40/day for nospitauzed 
measles '"'ses 

Vaccine acceptance is 
100% 20% of mothers 
are empir^-'ed 5 days 
mothers /^ork time lost 
for measles and mumos 

Unknown not well 
descr'Ded 



Discount rate 



Comments 

Sens'tivily analysis per 
♦ormed for the following 
! assuming no herd im- 
munity 
2 assuming all children 
With convulsion ^oi 
-apse or hioh-oitched 
cry followir, accina- 
lion seek medical care 

Basis lOr monetary esti- 
mate of direct and indirect 
Cenefils not given 
Costs and benefits no; 
discounted 

Some benefits and costs 

not discounted 

Direct costs for each year 

estimated in current 

dollars 

Costs not d'scoun'ed over 
time 



Basis for monetary esti- 
mates no; Q.ven costs 
o^er f-me not discounted 

BaSiS fo' monetary esti 
mates no' given 



OisccuPl 'ate ^ S 

Cost 0* munnps acc'ialion 

~ SI 00 



Vaccination program is 
that recommended by 
American Academy of 
Pediatrics (vaccinations of 
1 yr o!dS; 



Oi 



i ^ 
1 % 



3 



c 




Schoenbaum el a' 



Rubena 



FarOer and Frnkeisiein Rubeiii 
1979" P 



KODian etat 1979^^ Pertussis 



Rubella vaccinaiion of 
2 yr Old children as part 
of measles and mumps 
vaccine v vaccination ot 
6 yr-old children with 
monovalent vaccine v 
vaccination of i2-yr o'd 
females with monovalent 
vaccine 

Premarital testing for 
rubella antibodies in area 
with a Childhood MMR 
vaccination program v 
Childhood rubella vaccina 
tion only 

Pertussis vaccination in 
conjunction with diphtheria 
and tetanus (OTP) vaccines 
V DT vaccine only 



U S population 



U S Population 



U S infant 
population 



- tict costs of vaccination 
V direct and indirect 
costs of congenital rubella 
syndrome 



Net direct and indirect 
costs and benefits 



Direct medical costs per 
pertussis case prevented 
and life saved 



Raiio of Denefii to cost is 
25 1 for 12 yr old g-ris 
9 t for 6 yr-oid children 
and 23 1 for 2 yr old 
children 



Testing program would not 
have positive net benefits 
unless compliance with 
vaccination is at least 
37% and test cost is less 
than S 55 

Net direct costs of medical 
care are negative (i e 
pertussis vaccine is cost 
saving), pertussis vaccine 
saves 5 6 (leaths per 1 
million vaccines 



Compliance for ail ages is 
80'/: 

No 12-yr-old girls would 
be pregnant a: time of 
vaccination 



Compliance in infants is 
likely to De higher than 
compliance in 12-y^-oids 
Herd immunity not con- 
sidered 



Without testing program 
incidence of congenital 
rubella syndrome would 
be same as current ex- 
perience 

90% immunization cover- 
age (acceptance) 70% 
vacme efficacy, serious 
vaccine complications 
convulsions. 1 in 3,500. 
encephalitis. 1 in 50 000, 
case fatality from these 
complications same as for 
pertussis 



Sensitivity analysis per- 
formed for different as- 
sumptions about under- 
reporting of rubella in- 
cidence 

Vaccination program is 
that recommended by 
American Academy of 
Pediatrics 

Vaccine administration 
costs are minimal because 
pertussis can be combined 
v/ith OT inoculations 



''fw^HayrR'fo c « ■ ° W,>.Hae™p.,,„s Type. Po,vsacc.ar,.eVa=c,ne A Cos, E.feO.eness Mode, o, S>,a,egv Assess^., M . 

CCC V^<^>^ 'p Ko%T.M^ToZ^^^^ »• rT'J'"' '^"^ " ''«<^-'"" 80(3,3,9330 ,987 

^A e e,och. W / orenstem, H C S,e„er, ^e, ai . Hea, h l^^pac, o? Mea L Jac~ ' m he ulTA!-'r^' 'I' '^'^'>' '^'l '3^"^- '^85 

«S R Preb,ud. W A Orens,e,n. J P Kop,an. el a, , "A Benelit-CosI AnafvsiVo, a ChHrthl^ , , '6(4) 524 532, ,985 

N Axn,cK. S Shave,,, and /S.'''irnr s'ou': ^lt .To TgZsfM^^^^^^ ZTc HoT/n'^'r ^ ms'^lr'i^.y lune ,975 

F Ambfosch. and G Wiederman. ■ Costs and Benefils of Measies anrt m?,L/.^ . "^^'"^ 84(8) 673-680, AugusI ,369 

rMi=%rarp";n:er^^^^^^^^^^^ 

Farter and S F,nKo,ste,n,'"A cos, Sn Ana'^^^^^^^^ ^ ^"5 J f^eC 294,6) 3O6 3,0. ,976 

OJ P Kopl.n.SC schoenbaum. MC Wemstein. e, L . ■ Pertuss.sTcanVLTna^^^^^^^^^ ^"^ ' 300(,5) 856 859, ,979 

PeasedonJL Wagner. •The Economic EvaUal.on of Med,cmes A Rev ew of ,he L^^^^^^^^^ ^"^ '^«<* 30)(,7) 906 9, ,. ;979 

<JThe We.sbrod s.udy of ,he ne, benefits of medical research on poliom emis ,B A We sbrod ■■rlZV.V''' f'^^'™""""' Mar,ufacturers' Association. Washington DC Augus, ,982 

'Th. r' T"""" " " "°' i-nmuni^ation policy per se ' °' """^'^'^ * Case Study 0. Poliomyelftis J PolZaf£TLy 79(3) 527 544 

the term direct costs and benefits ' refers 10 medical costs incurred or averted The term ■,„rt,r,.ri . ■ . ' i^^' 

SOURCE Office 0, Technology Assessment ,988 adapted n par, from , L Wa r Th I om c E " Z ~" °' ^^^""^ 

socation Washington OC August i982 °' ^'o^^'"" A Review of the Literature prepared for the Pharmaceutical Manulacturors As 



Current National Data Sources 
on Accidental Injuries 



As noted in chapter 7, there are five major national 
sources of accidental injury data. 

1. death certificates, 

2. hospital discharge abstracts, 

3. hospital emergency room reports, 

4. national health survey data, and 

5. traffic accident data. 

These sources, along with their advantages and dis- 
advantages are descnbea briefly below. 

Death Certificates 

Death certificates include information on the cause 
of death and thus can yield injury fatality statistics. 
Because States are required to report all deaths to the 
Centers for Disease Control,, this system presumably 
includes all accidental deaths in the United States. Fa- 
tality statistics are compiled and published by the Na- 
tional Center for Health Statistics (NCHS). 

Accident fatality statistics have four major draw- 
backs. First, such statistics obviously include only 
deaths; since most specific types of accidental injury 
lead to only a few childhood deaths,, changes in fatal- 
ity statistics are generally useful for monitoring only 
large-scale, national changes in accident fatalities. Sec- 
ond, accident fatality statistics may overstate acciden- 
tal injury fatalities if some nonaccidental injuries (e.g., 
child abuse,, suicide) are incorrectly reported as ac- 
cidental (e.g., fall down stairs, accidental gun wound). 
Or conversely, fatality statistics may understate ac- 
cidental deaths if there is incomplete reporting of all 
deaths. Third, these statistics are not detailed enough 
to be useful in analyzing accident fatality trends in 
great detail,, because the fatalities are summarized 
according to the injury groupings of the International 
Classification of Diseases (see below). Fourth, the com- 
pilation of national fatality statistics is time-consum- 
ing; thus, for example, the most recent statistics avail- 
able in 1987 are from 1984. Despite their drawbacks, 
however, accident fatality statistics are a very useful 
way of monitormg overall national progress in acci- 
dent prevention. 

Hospital Discharge Abstracts 

Hospital discharge abstracts summarize essential in- 
formation on patients admitted to the hospital, includ- 
ing numerical codes representing patient diagnoses. 

ERLC 2.50 



Various organizations, such as the American Hospi- 
tal Association and NCHS, use these abstracts to com- 
pile health statistics. 

The available diagnostic codes, listed in the Inter- 
national Classification of Diseases, include a special 
subset of codes for the cause of an injury. The codes 
in this subset are prefixed by the letter "E". Thus, the 
inclusion of the appropriate "E" code, when applica- 
ble, on discharge abstracts could lead to a very large 
national database of information on injuries serious 
enough to cause hospitalization. Such a database could 
also be used as a basis for in-depth studies of certain 
geographical areas, injury costs, or trends in serious 
injury. 

Unfortunately,, few hospitals routinely include "E" 
codes on their discharge summaries (the information 
sheets used as the basis for the discharge abstracts). 
Health officials in Massachusetts report that in that 
State, only about one-half of hospitals include the 
codes (189). Furthermore, the abstracting services com- 
monly used by hospitals often drop these codes on the 
final abstract even when the codes are included on the 
summaries, because there is room on the form for only 
a limited number of codes and the "E" codes have no 
effect on hospital reimbursenr»er»t for patient care. Con- 
sequently, only about one-fourth of hospital discharge 
abstracts include information on the cause of injury 
when applicable. And, even when the "E" code is in- 
cluded,, it may be inaccurate or insufficiently specific 
where the codes themselves ar^ ambiguous or include 
large categories of injuries. As a result, hospital dis- 
charge abstracts offer great potential for extensive in- 
jury information but are not useful as they now exist 
except r.'here special provisions are made in local 
studies to change these practices. 

Hospital Emergency Room Reports 

The Consumer Product Safety Commission (CPSC) 
operates the National Electronic Injury Surveillance 
System (NEISS), under which a sample of 62 hospital 
emergency rooms across the country report detailed 
information regarding injuries associated with prod- 
ucts under CPSC's jurisdiction (414). Rather than 
reporting "E" codes that designate causes of injuries, 
participating hospitals report codes for particular prod- 
ucts (e.g., bicycles). WEISS provides timely data on 
accidental injuries and is capable of detecting national 
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trends (e.g.,, tht increase in the number of injuries asso- 
ciated with all-terrain vehicles) m time for direct ac- 
tion. The data supplied by participating hospitals, by 
providing the information necessar>' for iollowup tele- 
phone interviews and hospital records review, also 
serve as a basis for more in-depth studies of possible 
issues. A major benefit is that all relevant injuries 
treated in emergency rooms — not just the ^ ery seri- 
ous injuries resulting in hospitalization or death— are 
reported. 

NEISS has three major drawbacks. First, the system 
is very expensive to maintain (414). Second, it does 
nof include all accidental injuries (e.g., CPSC ha: no 
jurisdiction over firearms or motor vehicles,, so inju- 
ries associated with these products are not reported). 
Third, the small hospital sample does not enable CP^C 
to estimate national injury rates associated with par 
ticular products when the number of injuries is rela- 
tively small; nor is the sample useful for detecting 
regional differences in injury rates or for following re- 
gional trends. 

National Health Interview Survey 

The National Health Interview Survey (NHIS), con* 
ducted annually on approximately 40,000 households 
(including about 30,000 children), includes questions 
on days of limited activity for health reasons and on 
hospital and physician use. From time to time, addi- 
tional information is collected on medical care costs 
or on specific child health issues. As currently formu- 
lated,, only very general information regarding inju- 
ries (e.g., the number of limited activity days of chil- 
dren due to injuries) is regularly collected by the 
survey. There is currently an effort underway to de- 
sign the next Child HeaKh Supplement to NHIS (sched- 
uled for 1988) to include some additional,, more spe- 
cific questions on accidental injuries (564). 

Unlike other national data sources, NHIS collects 
background information that can be used to help 



correlate injury risk with social, economic, environ- 
mental, and behavioral factors. When combined with 
more specific information on injuries from the survey, 
this information might help in formulating preventive 
strategies and targeting them to populations at the 
greatest risk of accidental injuries. 

Traffic Accident Daia 

The National Highway Traffic Safety Administra- 
tion (NHTSA) compiles trafhc accident data from two 
sources. The first is the Fatal Accident Reporting Sys- 
tem (PARS), under which all 50 States provide com- 
prehensive data to NHTSA on all fatal motor ^/ehicle 
accidents that occur on trafficways (261). FARS 
reports are based primarily on police reports. Date in- 
clude geographic details, roadway and other condi- 
tions,, inf'^rmation on the driver of the vehicles(s) (e.g., 
prior driving offenses, intoxication), and information 
on both fatally and nonfatally injured victims (includ- 
ing pedestrians and other persons involved). This data- 
base yields extensive information on the circumstances 
surrounding fatalities; its main drawback,, of course,, 
is that only fatal accidents on trafficways (e.g., not 
driveway fatalities) are included. Data on injured vic- 
tims are not extensive. 

The second database maintained by NHTSA is the 
National Accident Sampling System. Unlike FARS, 
this system includes many motor vehicle accidents re- 
ported to the police but not involving a fatality. It is 
based on a statistical sample of 15,000 accidents per 
year. Data from police reports, collected by a sample 
sur ^ey team, are supplemented with hospital records 
and,, sometimes, by observations of the involved ve- 
hicles (261). Advantages of this database are a broader 
representation of traffic accidents and more extensive 
injury and hospital data, disadvantages are the limits 
of the sample size and the fact that the database in- 
cludes only traffic accidents. 
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Appendix L 

Preventing Unintended Pregnancies in 
I4igh-Risk Women: School-Based Clinics 



One approach to altering the rate of inf.... mortal- 
ity and low birthweight would be to give women at 
high risk of poor birth outcomes enhanced opportu- 
nities to avoid unintended pregnancies (296). It is well 
known that certain demographically defined groups 
of women have much higher rates of low birthweight 
and neonatal mortality than do others, although the 
exact causes of demographic differences in outcomes 
are not well understood. 

Table L-1 displays national statistics on neonatal 
mortality rates and low birthweight birth rates by se- 
lected maternal demographic characteristics. Because 
of the close relationship between low birthweight and 
neonatal mortalUy, many of the risk factors associ- 
ated with low birthweight are also predictors of neo- 
natal mortality. Mothers in their twenties and low thir- 
ties have the lowest neonatal mortality rates and the 
lowest percentage of low birthweight births. In com- 
parison to these women, teenagers and women age 35 
and above are at higher risk of having babies that die 
in the neonatal period (the first 28 days of life) and 
that weigh 2,500 grams (5 lbs. 8 oz.) or less at birth. 
Education level is included in table L-1 as a proxy for 
income or socioeconomic status. Women who have 
not graduated from high school are at greater risk of 
experiencing poor birth outcomes than women with 
at least a high school education. 

The demographic characteristics found to be related 
to elevated risk of low birthweight tend to cluster in 
individual women, but the literal ^e does not specify 
how the presence of more than one risk factor in an 
individual woman affects her total risk for poor birth 
outcomes. Nevertheless, it would appear from table 
L-1 that providing opportunities for pregnancy pre- 
vention to unmarried teens,, particularly to those in 
poverty, would target a group at especially high risk 
of low birthweight and neonatal mortality. 

In 1981, an estimated 24 percent of 20-year-old 
women in the United States had experienced a first 
pregnancy before the age of 18 (443). In 1984,, about 
l,005,0o0 pregnancies occurred to adolescents, but ap- 
proximately 40 percent of those ended in abortion and 
13 percent in miscan.^.ge (443). Thus, in 1984, the 
United States experienced about 470,000 births to teen- 
age mothers (443). The vast majority of teenage preg- 
nancies are not only unintended, but unwanted onct 
they occur. In 1979, 82 percent of unmarried teenagers 
who became pregnant reported that the pregnancy was 



Table L-1.— Relationship Between Selected Maternal 
Characteristics and Poor Birth Outcomes 

Neonatal 

Maternal mortality rate Low birthweiaht 
charactenstics ( 1980)^ rate (1984)^ 

Age: 

<15 21.9 136 

15-19 ... 96 93 

20-24 . . 7.1 6.9 

25-29 6 5 5.9 

30-34 6 7 5.9 

35-39 . 8.1 6.7 

40-44 ... 10 6 8.3 

45-49 17.4 9.8 

Race: 

White 6 3 5.6 

Black . ... 12.3 12.4 

Education level: 

0-8 yr 10 4 9,4 

9-11 yr , . . 9 8 10.2 

12 yr 7 4 6.8 

13-15 yr 6.3 5.6 

>16yr. 56 45 

Marital status: 

Married 8 6 5 6 

Not married . . 15 6 11 0 

Number of previous births: 

0 7.8 

1 6.4 

2 6.7 NA^ 

3 71 

4 8.8 

5-15 9J 

^Deaths m the first 28 days of life per 1,000 live singleton births, 1980 
^Percentage of live births with birth*^;eight of 2,500 grams \about 5 lbs 8 oz j or 
less 

^NA - not available 

SOURCES Neonatal mortality rates Preliminary tables from the National Infant 
Mortality Surveillance Project, Centers for Disease Control, Public 
Health Service, U S Department of Health and Human Services. At- 
lanta, GA, Mt.y 1986, 1 Eberstein,R Weller, andO White, Florida State 
University, Gainesville, FL. unpublisherl data from the 1980 National 
Natality Survey, p'<;pared for the Office of Technology Assessment. 
U S Congress, Washington. DC. 1986. Percentage of low birthweight 
births U S Department of Health and Human Services. Public Health 
Service, National Center for Health Statistics, unpublished data m 
p\e\;}araUon ior Vital StaUstics of the Umted States 1984 Vol / Na 
taitfy, Hyattsville, MD. 1986 



unwanted, but of those who did not want the preg- 
nancy, only 32 percent used contraception (443). 

Strategies for preventing teen pregnancy span a wide 
range oi philosophies, from programs that are Intended 
to influence teens' attitudes about sexual behavior and 
relationships to those that prescribe or dispense con- 
traceptive services (443,052a). Two recent excellent re- 
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views of the evidence on the effectiveness of programs 
addressing teen pregnancy have concluded that the 
quality of the evidence on w'hat programs work is 
poor, owing largely to the difficulty of measuring preg- 
nancy rates among teens, vague program objectives 
that go beyond pregnancy prevention as a primary 
goal, and poorly conceived evaluation plans (443, 
652a), Despite these problems, there is accumulating 
tentative evidence that comprehensive school-based 
clinics that offer contraceptive services (as well as other 
kinds of health care) can influence teenage pregnancy 
rates and avoid unwanted births. 

Teenagers have special needs when it comes to fam- 
ily planning services. The usefulness of the existing net- 
work of family plann'ng agencies is limited by factors 
that include the need for confidentiality, a caring atti- 
tude on the part of staff, and proximity (515a). School- 
based clinics are clinics in or near junior or senior high 
schools that typically offer a variety of health care 
services, including physical examinations, treatment 
for minor acute illness, preventive services, family 
planning, pregnancy testing, prenatal care, and screen- 
ing for venereal disease. Services offered vary widely 
among programs and none of the school-based pro- 
grams consider adolescent family planning to be their 
sole purpose. The early experience of a program in 
Minnesota made it clear that school-based clinics 
limited to reproductive health care alone would be un- 
acceptable to students, largely for reasons of confiden- 
tiality (142). At present, while many school-based 
clinics will refer students to other providers for 
prescription contraceptives when appropriate, only a 
minority will prescribe such methods, and only a few 
actually dispense contraceptives at the clinic site. 

The number of school-based health clinics has in- 
creased dramatically in the past 3 years. In March 
1987, there were 85 clinics affiliated with junior high 
or high schools throughout the country, up from 61 
such clinics in the summer of 1986 (385,385a). Such 
clinics are usually staffed by nurse practitioners, clinic 
aides, part-time physicians, social workers, nutri- 
tionists,, and other professionals. 

The effectiveness of school-based clinics in prevent- 
ing pregnancies and births among adolescents has been 
examined in three studies to date. Two of the studies 
assessed a school-based clinic program witl three sites 
in St, Paul, Minnesota (147,333) The nird study 
evaluated a school-based clinic program in Baltimore, 
Maryland (777). 

The two studies of the Minnesota school-based clinic 
program suggested that the program was successful in 
reducing birth rates among female students (147,333). 
From 1976 to 1983, birth rates to female students de- 
clined by 50 percent— from 60 births per 1,000 students 



in 1976-77, to 4b per 1,000 in 1978-79 (147j, to 30 per 
1,000 in 1982-83 (333). Contraception continuation 
rates were quite high (approximately 90 percent) in the 
population served by the school-based clinics— much 
higher than the continuation rites observed among 
adolescent users of regular family planning clinics.^ 

The studies of the Minnesota school-based clinic 
program have methodological limitations. Clinic staff 
very probably did not know of all relevant pregnan- 
cies and births during the study periods. Pregnancies, 
births, abortions, and miscarriages occurring to clinic 
attenders who dropped out of school and clinic non- 
users may have been missed. Nevertheless, the over- 
all reductions in births observed over the period from 
1976 to 1983 are quite large, indicating that even with 
so/ne overestimation of effectiveness, the Minnesota 
school-based clinic program had a substantial impact 
on births among students. 

In the 1986 ^tudy of a school-based clinic program 
in Baltimore, the investigators collected data on stu- 
dents from four schools (777). Most of the students 
were black, inner-city adolescents from families with 
low socioeconomic status. Students from three schools 
who received services from an adolescent health cen- 
ter located within three blocks of their schools formed 
an expenmental group. Students from two other schools 
not served by the clinic were used as a comparison 
group. ^ 

This study showed major impacts of the Baltimore 
school-based clinic program in preventing pregnancies 
among students receiving services. Pregnancies among 
students receiving services from the adolescent health 
center increased 13 percent after lb months of ex- 
posure,, while pregnancies among comparison group 
students who were not receiving such services in- 
creased 50 percent. 

More importantly,, after 20 months of exposure, 
pregnancy rates among students receiving clinic serv- 
ices dropped by 22.5 percent, but rose by 39.5 per- 
cent among students not receiving clinic services. At 
28 months, pregnancies were down by 30 percent 
among students receiving clinic services and up by 58 
percent among students in the comparison schools. In 
addition, the proportion of students who were sexually 
active declined m the program school over the course 
of the study. 

Although it is premature to draw conclusions about 
the effectiveness of school-based clinics in reducing 

'fewer than Iwo-fhirds oi adolfscrnt f.imilv phmmnK cimic p<itients con- 
sjstfntl> use ethttjve meth(.KJ^ t»f cuntMcephun dunnK peninis of st-xual dctiv- 

'The student bodies the compdnsctn schools tvtrt Mti/illv mixed but 
of similar "^ocioeconomK status The ancil^sis vvcis based only on black "^tu- 
dcnt*^ in the comparison schools 
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high-risk unwanted pre/nancies, the evidence accumu- 
lated to date does iook promising. A large evaluation 
of school-based clinics is currently underway at the 
Center for Population Options (333a). The results of 
that evaluation should offer more information not only 
on how well such clinics work as a whole, but also on 
the effectiveness of specific components of a program 
—such as whether or not the clinic dispenses or nre- 
sc/ibes contraceptives— in altering teenage pregnai y. 

The costs of providing school-based health services 
is about $125 per year per student (443). School-based 
clinics currently receive about two-thirds (64 percent) 



of their funds from public sources and one-third (36 
percent) from private sources. The majority of public 
funds for school-based clinics comes from State 
sources, through the Maternal and Child Health block 
grant or State-only funds (333a). Medicaid's Early and 
Periodic Screening. Diagnosis, and Treatment program 
provides about 14 percent oi the funds for school- 
based clinics, and other Federal programs, such as Title 
X (Family Planning),. Title XX (Social Services block 
grant), and the community health centers program 
provide about 6 percent of the funds (333a). 
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Glossary of Abbreviau^ns 

AAFP —American Academy of Family 
Physicians 

AAP —American Academy of Pediatrics 
AAPC —American Association for Protecting 
Children 

ACIP —Immunization Practices Advisory 

Committee (PHS) 
ACOG —American College of Obstetricians 
and Gynecologists 
Aid to Families With Dependenc 
Children 

-biotinidase deficiency 
-congenital adrenal hyperplasia 
-Centers for Disease Control (PHS) 
•cost-effectiveness analysis 
-cystic fibrosis 

•Code of Federal Regulations 
congenital hypothyroidism 
Civilian Health and Medical Program 
of the Uniformed Services 
community health center 
Consolidated Omnibus Budget 
Reconciliation Act of 1985 (Public 
Law 99-272) 

■Current Population Survey 
Consumer Product Safety 
Commission 
DDST —Denver Developmental Screening 
Test 

DES — diethylstilbestrol 

DHHS —U.S. Department of Health and 

Human Services 
DTP —diphtheria, tetanus, and pertussis 

(vaccine) 

EPSDT —Early and Periodic Screening, 

Diagnosis, and Treatment (program) 
(Medicaid) 

EARS —Fatal Accident Reporting System 
FEP —free erythrocyte protopophyrin 

FR — Tederal Register 

GAO —General Accounting Office (U.S. 

Congress) 
HC — homocystinuria 

HCFA —Health Care Financing 

Administration (DHHS) 
Hgb —hemoglobin 
Hib -^Haemophilus influenza b 

HIP —Health Insurance Plar. of New York 



AFDC - 

BD 

CAH 

CDC 

CEA 

CF 

CFR 

CH 

CHAMPUS- 
CHC 

COBRA - 



CPS 
CPSC 



HMO —health maintenance organization 
ICHP —Improved Child Health Project 
IHS —Indian Health Sei^ice 

lOM —Institute of Medicine 

IPO —Improved Pregnancy Outcome 

(project) 

MCH —Maternal and Child Health services 

(block grant) 
MHC —migrant health center 
MIC —Maternity and Infant Care (project) 

MMR —measles, mumps, and rabella 

(vaccine) 

MSUD — maple syrup urine disease 
NACHRI —National Association of Children's 

Hospitals and Related Institutions 
NCCAN — National Center on Child Abuse and 

Neglect (DHHS) 
NCHS —National Center for Health Statistics 

(PHS) 

NEISS —National Electronic Injury 

Surveillance System 
NHIS —National Health Interview Survey 
NHTi;A —National Highway Traffic Safety 

Administration (U.S. Department of 

Transportation) 
NICHD -National Institute for Child Health 

and Human Development (PHS) 
NICU —neonatal intensive care unit 
NlH —National Institutes of Health 

NIMS —National Infant Mortality Survey 
NMCUES —National Medical Care Utilization 

and Expenditure Survey 
OB/ GYN —obstetrician/ gynecologist 
OBRA-81 —Omnibus Budget Reconciliacion Act 

of 1981 (Public Law 97-35) 
OBRA-86 —Omnibus Budget Reconciliation Act 

of 1986 (Public Law 99-509) 
OBRA-87 —Omnibus Budget Reconciliation Act 

of 1987 (Public Law 100-203) 
OPV —oral polio vaccine 

OTA —Office of Technology Assessment 

(U.S. Congress) 
PHHS —Preventive Health and Health 

Services (block grant) 
PHS -Public Health Service (DHHS) 

PKU —phenylketonuria 
QALY —quality-adjusted life year 
RCOG —Royal College of Obstetricians and 

Gynecologists 
RCT —randomized clinical trial 
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KDb 


—respiratory distress syndrome 




—Sickle ceil anemia 


blub 


—sudden infant death syndrome 


CXyfC A 

bmbA 


— btandard Metropolitan Statistica 




Area 




— Special Projects of Regional and 




National Significance 


SSI 


—Supplemental Security Income 


TIPP 


—The Injury Prevention Program 




(AAP) 


WIC 


—Women, Infants, and Children 




(program) 



Glossary of Terms 

Abortion rate: The number of induced abortions per 
1,000 live births. 

Accidental injury: Any injury that is not self-inflicted 
or caused by maltreatment. 

Acute illness: An illness characterized by a single epi- 
sode of fairly sho'-t duration, usually less than 30 
days, and from which the patient can be expected 
to return to his or her normal or previous state and 
level of activity. Compare chronic illness. 

Adverse selection bias in prenatal care studies: A bias 
that results from the tendency of women who ex- 
perience a problem with their pregnancy or who 
have information that leads them to expect prob- 
lems (e.g., a poor pregnancy history) to seek care 
early and often. These women are likely to be at 
higher than average risk of poor outcomes. Com- 
pare favorable selection bias in prenatal care studies. 

Aid to Families With Dependent Children (AFDC) pro- 
gram: A program, established by the Social Secu- 
rity Act of 1935,, providing cash payments to needy 
children (and their caretakers) who lack support be- 
cause at least one parent is dead, disabled, continu- 
ally absent from the home, or (in some States) un- 
employed. 

Ambulatory medical care: Medical care services thai 
are provided to patients who do not require admis- 
sion to the hospital as inpatients. Such services may 
be provided by a private physician or group prac- 
tice, a public clinic, or a hospital outpatient de- 
partment. 

Ambulatory tocodynamometry: A technique that al- 
lows noninvasive ambulatory monitoring of uter- 
ine contractions in women at risk for premature 
labor and may enhance the effectiveness of the avail- 
able therapies to reduce the incidence of premature 
birth. 

Anemia: A condition that exist:? when the level uf he- 
moglobin in a person's bloud drops to an abnor- 
mally low level (e.g., below 11 grams per deciliter 



of whole blood). 

Antenatal care: Same as prenatal care. 

Anticipatory guidance: The provision of health edu- 
cation, information, or counseling in order to in- 
fluence the parents' or child's behavior and thus 
favorably influence the child's health. 

Augmented prenatal care services: Prenatal care that 
includes supplemental services such as outreach,, 
transportation, home visitation, nutrition and so- 
cial services, health education, followup of missed 
appou.^ments, case management, coordination of 
services, and dental care. 

Biotinidase deficiency (BD): A congenital disorder 
caused by a deficiency of the eni,yme needed to 
metabolize the B vitamin biotin leading to an over- 
all deficiency of biotin in the body. If untreated, se- 
vere cases of biotinidase deficiency can lead to 
neurologic damage,, resulting in coma or death in 
infancy. Less severe cases (resulting in developmen- 
tal delay and hearing loss) and asymptomatic cases 
also o'^cur. 

Birth rate: The number of live births per 1,000 total 
population. 

Birthweight: The weight of an infant at the time of de- 
livery. Normal birthweight is 2,500 grams v5 lbs. 8 
oz.) and above. Low birthweight is anything below 
2,500 grams. Among low birthweight babies, there 
are moderately low birthweight babies (who weigh 
between 1,500 and 2,500 grams; and very low birth- 
weight babies (who weigh less than 1,500 grams). 

Birthweight distribution: The relative frequency of 
bir hs in various birthweight categories in a popu- 
lation of newborns. 

Birthv^eight-specific mortality rates: Mortality rates 
a^*iong newborns classified by birthweight. The 
birthweight-specific infant mortality rate is defined 
as the number of infants in a given birthweight in- 
terval who die in the first year of life per 1,000 live 
births in that interval The birthweight-specific neo- 
natal mortality rate is defined as the number of in- 
fants in a given birthweight interval who die in the 
first 28 days of life per 1,000 live births in that in- 
terval. 

Catastrophic stop-loss on out-of-pocket expenses: 
Typically, an annua! upper limit on the beneficiary's 
out-of-pocket payments for insured services. 

Cervical cerclage: A surgical procedure in which the 
mouth of a woman's cervix is physically cinched to- 
gether with a suture to attempt to stop the course 
of premature labor in pregnancy. 

Child maltreatment: Behavior that falls into one of the 
following categories, physical abuse or neglect, psy- 
chological abuse or neglect, or sexual abuse. Abuse 
generally implies an act of cc -amission on the part 
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of a parent or other caretaker, while neglect implies 
an act of omission. 

Chronic illness: Any illness persisting over a lung 
period of time. Compare acute illness. 

Coinsurance: In the context of health insurance, the 
percentage of the cost of covered services for which 
the beneficiary is responsible. 

Community health centers (CHCs): Centers that pro- 
vide primary health care to medically underserved 
areas and are part of the primary care program 
administered by the Federal Bureau of Health Care 
Deiivery and Assistance. 

Congenital: Existing at birth. 

Congenital adrenal hyperplasia (CAH): A congenital 
disorder caused by a deficiency of one or another 
of the enzymes in the adrenal cortex that is required 
for normal hormone synthesis. Approximately one- 
half of all cases are life-threatening if untreated in 
the first few days of life. 

Congenital hypothyroidism (CH): A congenital dis- 
order involving a deficiency of the hormone th>- 
roxine needed for brain development and physical 
growth. If untreated or late treated, congenital 
hypo:hyroidism results in mental retardation and 
physical abnormalities. 

Continuity of care: A continuous source of medical 
care (e.g., primary physician, referral to specialist, 
hospital) or a coordinated system to provide com- 
prehensive children's health care at all levels needed. 

Copayment: In insurance, a form of cost-sharing 
whereby the insured pays a specific amount at the 
point of service or use (e.g., SlO per visit). 

Cost-effectiveness analysis (CEA): An analytical tech- 
nique that compares the costs of alternative projects 
to the resultant benefits, with costs and benefits ef- 
fectiveness expressed by different measures. Costs 
are usually expressed in dollars, but benefits, effec- 
tiveness are ordinarily expressed in terms such as 
"lives saved," "disability avoided," "quality-adjusted 
life years saved," or any other relevant objectives. 
When benefits or effectiveness are difficult to express 
in a common metric, they should be (but usually 
aren't) presented as an "array." 

Cost-saving: An economic concept refernng to the re- 
sults of cost-effectivenesD analysis when the net 
health care costs of implementing one strategy (com- 
pared to another) are less than zero. 

Cost-sharing: That portion of the payment to a pro- 
vider of health care services that is the liability of 
the patient and that may include deductibles, copa>- 
ments, coinsurance, and, under Medicare Part B, 
unassigned liability. Also, the general set of finan 
cial arrangements under which health care insurance 
is contingent on a purchaser's acceptance of the obli- 



gation to pay some portion of the reimbursements 
for those services. 
Cystic fibrosis (CF). The most common potentially fa- 
tal gerietic disease in the white population, caused 
by a disorder of exocrine glands. Individuals with 
cystic fibrosis have a variety of physical abnormal- 
ities .lost serious among them is chronic obstruc- 
tive lupg disease, which is potentially fatal in early 
adulthood. 

Deductible: In insurance,, an . ^ect of cost-sharing in 
which the insured incurs an mitial expense of a speci- 
fied amount within a given time period (e.g., S250 
per year) before the insurer assumes liability for any 
additional costs of covered services. 

Denver Developmental Screening Test (DDST): A 
standardized test, developed in 1967, for the detec- 
tion of developmental and behavioral problems in 
children. 

Diphtheria: An acute infectious disease caused by a 
bacterium that attacks the throat and nasal passages, 
interfering with breathing and sometimes produc- 
ing a toxin that can damage the heart and nerves. 

Diphtheria, tetanus, and pertussis (DTP) vaccine: A 
combination vaccine composed of two toxoids 
(diphtheria and tetanus) and one inactivated whole- 
cell bacterial vaccine (pertussis). 

Disability: The presence of one or more functional 
limitations. A person with a disability has a limited 
ability or an inability to perform one or more basic 
life functions (e.g.,, walking) at a level considered 
"typical." 

Discounting: A procedure used in economic analysis 
to express as "present values" those costs and bene- 
fits that will occur in future years. Discounting is 
based on two premises. 1; individuals prefer to re- 
ceive benefits today rather than in the future; and 
2) resources invested today in alternative programs 
could earn a return over time. 

Early and Periodic Screening, Diagnosis, and Treat- 
ment (EPSDT) program: A State and federally 
funded. State-administered preventive health care 
program that mandates screening and followup of 
Medicaid-eligible infants and children for any ill- 
nesses, abnormalities, or treatable conditions. 

Econometric techniques: A group of statistical meth- 
ods used to estimate and test models of economic 
behavior or systems. 

Effectiveness: The probability t f benefit to indiv»duals 
in a defined population from a medical technology 
applied for a given medical problem under average 
or actual conditions of use. 

False negative. In medical diagnust.^j, a negative test 
result m an individual who actually has the disease 
or characteristic being tested for. The test mcorrectly 
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indicates that the individual does not have the par- 
ticular disease or characteristic. 

False positive: In medical diagnostics, a positive test 
result in an individual who does not have the dis- 
ease or characteristic being tested for. The test in- 
correctly diagnoses the individual as having the par- 
ticular disease or characteristic. 

Favorable selection bias in prenatal care studies: A bias 
that results from the tendency of women who rou- 
tinely behave in healthful ways to seek prenatal care 
early and often. These women are probabK healthy 
on the whole and thus are likely to be at lower than 
average risk of poor outcomes. Compare adverse 
selection bias in prenatal care studies. 

Fee-for-service payment: A method of paying for med- 
ical services in which each service performed by an 
individual provider bears a related charge. This 
charge is paid by the individual patient receiving the 
service or by an insurer on behalf of the patient. 

F3tal death: The product of conception, which, after 
separation from its mother, does not breathe or 
show other signs of life required to meet the World 
Health Organization's criteria for a live birth. Com- 
pare live birth. 

Fetal death rate: The ratio of fetal deaths to fetal deaths 
plus live births. 

First dollar deductible: In the context of insurance, the 
amcunt (which may vary by type of benefit; that 
a beneficiary must pay each year before he or she 
is eligible for coverage. 

Galactosemia: A deficiency of the enzyme needed to 
metabolize galactose, a type of sugar found in milk 
products. Untreated galactosemia usually leads to 
blood poisoning, progressive liver damage, and 
death by the first few weeks of life. 

Gestational age: The number of completed weeks 
elapsed between the first day of tiie last normal men- 
strual period and the date of delivery. 

Haemophilus influenza b (Hib): The leading cause cf 
serious systemic bacterial d.^ease in the United 
States, including bacterial meningitis, epiglottitis, 
sepsis, and pneumonia. 

Head Start: A Federal program begun in 1965 that pro- 
vides educational, social, nutritional, and medical 
services to low-income preschool children. The pro- 
gram is overseen by the Administration for Chil- 
dren,, Youth and Families (DHHS), but it is admin- 
istered at the local level by Head Start agencies. 

Health maintenance organizaiion (HMO). A health 
care organization that, in return for prospective per 
capita (capitation) payments, acts as both insurer 
and provider ot comprehensive but specified medi- 
cal services. Prepaid group practices and individual 
practice associations are types of HMOs. 
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Hematocrit: The volume occupied by the cellular ele 
ments of blood in relation to the total volume. 

Hemoglobin (Hgb): The oxygen-carrying pigment 
found in red blood cells that serves as the primary 
oxygen transport vehicle in vertebrates. Hemoglo- 
bin IS a protein composed of a single iron molecule 
surrounded by four globin molecules, two each of 
two different types (two alpha globins and two beta 
globins in normal adult humans). 

Herd immunity: The level of immunity that must be 
attained to prevent epidemics of vaccine-preventable 
diseases in a specific population. 

High risk: At greater than normal risk for contracting 
a specific disease or experiencing a condition. 

Homocystinuria (HC): A congenital disorder caused 
by a deficiencv of one of the enzymes involved in 
the metabolism of the amino acid homocystine. If 
left untreated, homocystinuria can lead to life- 
threatening episodes of vascular thrombosis; most 
untreated survivors go on to have mental deficiency, 
and half of them may die in early adulthood. 

Immunization: The deliberate introduction of an an- 
tigenic substance (vaccine) into an individual, with 
the aim of producing immunity to a disease. Used 
interchangeably with vaccination in this report. 

Impairment: See disability. 

Incidence: The frequency of new occurrences of a dis- 
ease within a defined time interval. Incidence rate 
is the number of new cases of a specified disease 
divided by the number of people in a population 
over a specified period of time, usually 1 year. Com- 
pare prevalence. 

Infant mortality: Death in the first year of life. About 
1 percent of all babies born in the United States die 
in the first year of life. It includes neonatal mortal- 
ity and postneonatal mortality. 

Infant mortality rate: The number of deaths among 
children under 1 year old per 1,000 live births in a 
given year. The infant mortality rate is the sum of 
two components, the neonatal mortality rate and 
the postneonatal mortality rate. 

Inpatient care: Health care that includes an overnight 
stay in a medical facility. 

intrapartum care: Medical care received dunng labor 
and delivery. Compare postpartum care and prena- 
tal care. 

Live birth: According to the World Health Organiza- 
tion, 'the complete expulsicn or extraction from its 
mother of a product of conception,, irrespective of 
the duration of pregnancy, which, after such sepa- 
ration, breathes or shows any other evidence of life 
such as beating of the heart, pulsation of the u»Ti- 
bilical c )rd, or definite movement of voluntary mus- 
cles." This definition is the basis for most States' re- 
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quirements governing the reporting of live births. 
Compare fetal death. 

Low birthweight: Birthweight of less than 2,500 grams 
(5 lbs. 8 oz.). 

Low birthweight rate: Percentage of live birtlis with 
birthweight of 2,500 grams or less. 

Major medical coverage: Health insurance coverage 
that provides for an array of services and usually 
includes an annual deductible, coinsurance require- 
ments, and maximum benefit limits. By comparison, 
basic benefit plans usually provide first-dollar cov- 
erage but cover only a very narrow set of services 
(e.g., hospital, surgical). 

Maple syrup urine disease (MSUD): A congenital dis- 
order of amino acid metabolism involving the three 
branched-chain amino acids: leucine, isoleucine, and 
valine. Classic MSUD results in life-threatening 
acidemia and neurologic dysfunction in the newborn 
period, and is fatal if left untreated. 

Materrial and Child Health services (MCH) block grant 
program: A Federal block grant program authorized 
under Title V of the Social Security Act, that pro- 
vides health services to mothers (e.g., prenatal care) 
and children (e.g., well-child care). Created by the 
Omnibus Budget Reconciliation Act of 1981, the 
MCH block grant consolidated several categorical 
grant programs into one block grant. 

Maternity care: Medical services received from con- 
ception through labor and delivery. Prenatal care 
and intrapartum care combined are referred to as 
maternity care. 

Measles: A highly communicable viral disease invok- 
ing primarily a harassing cough with steadily 
mounting fever followed by the eruption of red pap- 
ules on the skin. 

Measles, mumps, rubella (MMR) vaccine: A combi- 
nation vaccine composed of the three live, attenu- 
ated virus vaccines against ipeasles, mumps, and 
rubella. 

Medicaid: A federally aided. State-administered pro- 
gram that provides medical assistance for low- 
income people meetmg specific income and family 
structure requirements. 

Medically needy Medicaid recipients: States have the 
option to otfer Medicaid to "medically needy" peo- 
ple who would be categorically eligible for Medic- 
aid but whose income and resources lie above the 
standards for Aid to Families With Dependent Chil- 
dren. Each State sets its own medically needy re- 
source and income standards up to 133 percent of 
State AFDC income standards. 

Migrant health centers (MHCs): Centers that provide 
primary health care to migrant and seasonal f^rm 
workers and their families and are part of the pri- 



mary care program administered by the Federal Bu- 
reau of Health Care Delivery and Assistance. 

Moderately low birthweight: Birthweight between 
1,500 and 2,500 grams. 

Morbidity: The condition of being diseased. 

Mumps: A communicable disease caused by a virus 
that produces painful swelling of the salivary glands 
in the face and neck. Sometimes other organs may 
become inflamed. 

Neonatal: Pertaining to the first 4 weeks (28 days) af- 
ter birth. 

Neonatal intensive care: Constant and continuous care 
of the critically ill newborn. 

Neonatal intensive care unit (NICU): A specialized 
hospital unit combining high technology and highly 
trained staff that treats seriously ill newborns. 

Neonatal mortality: Death in the first 28 days of life. 

Neonatal mortality rate: The number of deaths dur- 
ing the first 28 days of life per 1,000 live births. 

Neonate: A newborn infant less than a month old. 

Newborn screening: The process of testing asympto- 
matic newborn infants for diseases that require med- 
ical treatment. 

Normal birthweight: Birthweight of 2,500 grams (5 lbs. 
8 oz.) or above. Compare low birthweight. 

Oral polio vaccine (OPV): A live, attenuated vaccine 
for the prevention of poliomyelitis. The vaccine is 
administered orally. 

Outpatient care: Care that is provided in a hospital 
and does not include an overnight stay. 

Perinatal: Pertaining to or occurring in the period 
shortly before and after birth,, variously defined as 
beginning with the completion of the 20th to 28th 
week of gestation and ending 7 to 28 days er 
birth. 

Perinatal care: Medical care pertaining to or occurring 
in the period shortly before and after birth, vari- 
ously defined as beginning with the completion of 
the 20th to 28th week of gestation and ending 7 to 
28 days after birth. 

Pertussis (whooping cough) An infectious inflamma- 
tory respiratory disease of children caused by the 
bacterium Bordetella pertussis. The disease is char- 
acterized by explosive attacks of coughing ending 
in an inspiratory whoop. 

Phenylketonuria (PKU): A genetic disorder of amino 
acid metabolism, characterized by the inability to 
metabolize the amino acid phenylalanine Untreated 
or late treated PKU results in severe mental retarda- 
tion in the majority of cases. 

Poliomyelitis: An acute viral disease, occurring spo- 
radically and in epidemics, and characterized clini- 
cally by fever, sore throat, headache, and vomit- 
ing, often v. ith stiffness of the neck and back Major 
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illness can lead to paralysis. 

Postneonatal mortality: Death between the first 28 
days in life and the first year of life. 

Postneonatal mortality rate: The number of deaths 
among infants between 28 days old and 1 year old 
per 1,000 live births. 

Postpartum care: Medical services rendered to a 
mother immediately following a baby's delivery to 
the sixth week after birth. Compare intrapartum 
care and prenatal care. 

Power of a statistical test: The probability that a speci- 
fied difference between the experimental and com- 
parison groups in a study will be detected in the ex- 
periment. 

Prenatal: Occurring or formed before birth. Also 
called "antenatal." 

Prenatal care: Medical services delivered from concep- 
tion to labor. Prenatal care and intrapartum care 
combined are referred to as maternity care. Early 
prenatal care is care received in the first trimester 
of pregnancy. Compare intrapartum care and pos^- 
putum care. 

Prevalence: The frequency of existing cases of a dis- 
ease or condition within a defined time interval in 
a defined population. The prevalence rate is the 
number existing cases of a disease or other con- 
dition in a defined population at a particular time 
or over a specified time period. Compare /nc/cfence. 

Preventive Health and Health Services (PHHS) block 
grant: A Federal block grant program, created by 
the Omnibus Budget Reconciliation Act of 1981 
(Public Law 97-35), that provides funding to States 
for a broad array of preventive health services. 

Preventive strategy: Any action taken by individuals, 
professionals, or governments to alter the environ- 
ment, change the behavior of a child or the family, 
or provide effective health care with the intention 
of preventing disease or injury. 

Prospective studv: Study in which subjects are as- 
signed to alternatives and observed in an experi- 
mental context. Compare retrospective study. 

Randomized clinical trial (RCT): An experiment de- 
signed to test rhe safety and efficacy of a medical 
technology in which people are randomly allocated 
to experimental or control groups, and outcom^s are 
compared. 

Respiratory distress syndrome (RDS): An acute res- 
piratory disorder which, in premature infants, is 
thought to be caused by a deficiency of pulmonary 
surfactant. In severe form, oatients often need me- 
chanical assistance to breathe 

Resuscitation: The return to life or consciousness of 
one who is apparently dead or whose respirations 
have ceased. 



Retrospective study: Study in which effects are ob- 
served without any control over the original proc- 
ess of assignment. Compare prospective study. 

Rubella (German measles): A mild viral illness that 
causes a diffuse reddish rash and swollen lymph 
glands. Infection in a pregnant woman is of great- 
est concern, as it can lead to miscarriage, stillbirh, 
or birth defects. 

School-based clinics: Clinics in or near junior or se- 
nior high schools thac typically ofrer a variety of 
health care services, including physical examina- 
tions, treatment for minor acute illness, preventive 
services, family planning, pregnancy testing, prena- 
tal care, and screening for venereal disease. 

Self-selection bias: The likelihood that people who seek 
more care, or different kinds of care are inherently 
different in terms of their health risks from those 
who do not. 

Sensitivity analysis: A study of the effect of changes 
in assumptions on the findings of a cost-effectiveness 
analysis. 

Sensitivity of a test: The percentage of all those who 
actually have the condition being tested for who are 
correctly identified as positive by the test Opera- 
tionally, it is the number of true positive test results 
divided by the number of patients that actually have 
the disease (true positives divided by the sum of true 
positives plus false negatives). Compare specificity 
of a test. 

Sickle cell anemia (SCA): A genetic disorder of hemo- 
globin synthesis leading to the production of abnor- 
mal red blood cells. Infants with sickle cell anemia 
are at risk of overwhelming infection and sudden 
death in the first few years of life. Painful episodes 
of vaso-occlusive crises are the hallmark of sickle 
cell anemia, although there is wide variability in ex- 
pression of the disease in older patients. 

Specificity of a test: The percentage of all tnose who 
do not have the condition being tested for who are 
correctly identified as negative by the test. Opera 
tionally, it is the number of negative test results 
divided by the number of patients that actually have 
the disease (true negatives divided by the sum of true 
negatives plus false positives). Compare sensitivity 
of a test. 

Supplemental Security Income (SSI) program: A Fed- 
eral income support program for low-income dis- 
abled, aged, and blind persons. 

Technology-dependent children: Children requiring 
the use of a medical device to compensate for the 
loss of use of a body function and substantial and 
complex daily nursing care to avert death or fur- 
ther disability. 

Tetanus: A noncommunicable disease caused by the 
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toxin released from the bacteria Clostridium ietani 
resulting in trismus ("lockjaw"), generalized mus- 
cle spasm, arching of the back, glottal spasm, sei- 
zures, or respiratory spasms and paralysis. 

Third-party payment: Payment by a private health in- 
surer or government program to a medical provider 
for care given to a patient. 

Tocodynamometry: See ambulatory- tocodynamometry. 

Tocolytic: Stopping the onset of premature labor dur- 
ing pregnancy. 

Trimester: A period of 3 months. 

Tuberculosis: A chronic infectious disease of humans 
and animals caused by any of several species of 
mycobacteria. It usually begins with lesions in the 
lung, but can spread to other parts of the body. 

Ultrasound: High-frequency sound waves that can be 
focused and used to picture tissues,, organs, struc- 
tures, or tumors within the body. 

Vaccination: The deliberate introduction of an anti- 
genic substance (vaccine) into an individual with the 
aim of producing immunity to a disease Used inter- 
changeably with the term immunization in this 
report. 



Vaccine: A preparation of living, attenuated,, or killed 
bacteria or viruses, fractions thereof,, or synthesized 
antigens identical or similar to those found in the 
disease-causing organisms,, that is administered to 
produce or increase immunit^' to a particular 
disease. 

Validity: A measure of the extent lo which an observed 
situation reflects the "true" situation. Internal va- 
lidity is a measure of the extent to which study re- 
sults reflect the true relationship of a technology to 
the outcome of interest in the study subjects. Exter- 
nal validity is a measure of the extent to which study 
results can be generalized to the population which 
is represented by individuals in the study. 

Varicella: Chickenpox. 

Very low birthweight: Birthweight of less than 1,500 
grams (3 lbs. 5 oz.). 

Well-child care: Preventive health care for children, 
including immunization,, physical examinations and 
other tests that screen for illness or developmental 
problems, health education, and parental guidance. 
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